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I 

The Aniateur is Genilemauiy. He never knowingly 
uses the air for his own amusement in such a way as 
to lessen the pleasure of others. He abi*tes by the 
pledges given by the A.RJt.t. in b^alf to the 
public and the GovemmenL 



n 

Tbf Ammeur h Loyal. He owes his amateur radio to 
the American Radio Relay League, and he <rffers it bis 
unserving loyalty. 



Ill 

The Amateur is Progressive. He keeps his station 
abreast of science. It is built well and efficiently. His 
q>eratifig practice is dean and regular, 

IV 

The Amatenr is Friendh, Slow and jwrtieilt sending 
when requested, friend^ ftdvfce and C^nsel to the 
beginner, kindly assi^^mce and cQj^cxi^imi for the 
broadcast lisfcci:^; ate rraaiks of flie ^nateut 

spirit. 



V 

The Amateur is BaLmeJ. RdSio \^ his hobby. He 

never allows it to interfere witli any of the duties he 

owes to his home, his job, his sthool, or his com- 
munitj* 



VT 

The Amateur is Patriotic. His knowledge and his 
station are always ready for the smfce of liis country 
and his communi^. 
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PREFACE 



THIS manual has beoi prepared to serve SI real add growing need among lite muteut 
fraternity for ^ mote practical transmitter manud than has heretofore been offered 
by eicisting publlcatioos. 

On the following pages will be found what is probably the most carLJulJy ^Llected 
and comprehensive ^roup of transmTtting circuits ever compiled in a single book. 

The various ciauits selcited from among the most popular in use hv rhoirsands 

of -iinalcurs all over the \^orld. Evt-ry design shown herein is a thorcir^lilv [i.sted and 
provt'ii circuit. While many of the circuits are comparatively new, the dependable "sure 
fire" circuits have also been included because for dollar value they cannot be surpassed 
even with the new crop of rransmttling tubes. 

Although some of tlic. tundamtntal designs have appeared in other juiblicUions, a 
few modifications art- incUuled m ffn. rn.rjonty rhcsi; crr^uils wJuch have resulted in 
greater efficiency without raising the cost of the components. Bv far the most prominent 
improvement is the use of tht- new triple winding plate trans forn-iL-r. This recent develop- 
ment by our laboratory staff not only improves volta^ regulation but lowers the cost of 
the most expensive unit in the transmitter, ^unel^^-die power Supply. 

AnolljLr notLyorthy innovation is ttit- inclusion of iixed bias wherevtr possible wifh- 
ou! mcreasm^' tJie LOst Ihis eliminates one of the most outstanding difficulties en- 
countered in amateur radio While many use batteries for this service, a careful check has 
shown that due to the back EMF from the various transmitter circuits, batteries have a 
somewhat varying voltage and a comparatively short life. Howeror, the inclusion of fixed 
bias entirely eliminates this evil. 

In rhc preparation of ihe te\t. ihcoretical discussions have been given little space as 
this is amply covered m exi?*ting "H.mdbonks" without which no station is complete. 
However, the pages devoted to graphical solutions of the many and varied problems are 
included wkh iht realization that every amateur is not an electrical en^tieer. 

The autbOr desires lu ,ickno\\ kiliit. his indebtedness to A,B,R J.., All Wave Radio and 
Kadio News for loan ol tuLs and maitrial used in the preparation of the manuscript. 
Grateful acknou kd^mtnt is also due to (he large number of amateurs who offered their 
opinions and criticisms ot the material needed to make this manual what the amateur 
wants. 

It is fully realized that a bocJc of this nature cannot hope to satisfy the entire amateur 
fraternity as many no doubt have their own ideas as to what constitutes a transmitting 

[n.inu.il. We will therefore greatly appreciate criticisms of any sort including new 
material or new ideas of general interc-*-t which will permit a revision of this manual. 



—J. B. C. 
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ShLn.cii->;r[J lubes arc olcJ in Lini.iteur prac- 
iict 35 anyone whf> made use of the S65 at 
its imrodiKti^ wiU teatiiy. Tbc gcfwral 
use of the scfeen-^i^ tuhe in the amatw 
triinsmitter did not become common, how- 
t-vtr, until Ihe advantage^ of the 47 as a 
crysul oscillatni were di^cifvcrcds .uul the 
^^reaiest ^tep of .dl CjriR v.[th the inirtt- 
ducEion of suppcessur-gnd mudutaiion lu 
Anjcficaji amaCeuis bylames Lamh in the 
ear^T pan of 1934. The tritet oscillator 
usin>! ;i h;fcl the .idvantages of a pentode 
scR-eri'^rul tube such as the 59. This had 
already been made known by l,aiiib and are 
importJfit slep^ m ^^n hislory of jmjteur 
transroiller development. Screen grid tubes 
of both the tetrode and pentode types were 
in common use in Eurc^ before their intro- 
duction here and suppressor-^ rid moilula- 
tion was first introduced there. The appli-^ 
cation of the tubes and this type of modula- 
riijfi [If un^;(r(.ur r.idio cm be credited to 
ariialtur!. mi this citntineni. 

Tttmde tubes differ fruni nunii types m 
lhat a grid known as a screen is insertCL] 
in the tube structora between the contrail 
grid and the plate, Hiis grid, of relative^ 
fine pitch in tubes used solely for R-F amph- 
fication, is normally by-passed to the fila- 
ment or cathode so that the screen crrcuir 
contains no R-F inipeJiinct. Linder Tbes<- 
conditicHis Ihe screen is an eificitnt electro- 
static shield between the grid and plate 



OPERATION OF SCREEN-GRID TUBES 

AppX^saXtxm of Tefrod«8 cmd Pentodes to Amateur Tzoiwnlttott, 



PfdtE « CapacHy or Link coupling 




Posihon 
for Key 



R-F. Cuprenf 



t t 



Simph Ptntftdi CtrvW ^0MWll*d OjtdltMH 

and through (he elimination of electrostatic 
lines of force from plate to grid, the 
control grid lo plate capacitance is madt 
a verj- small fraction uf irs value ^^'ith- 
out the screen-grid. It has been nointct! 
out in inuQCXOQf texts that a tetrode with 
the screen by-f^issed so that it has no im- 
pedance in the exJemal circuit is equivalcni 
to a triode. An etjuivalent triode would bi- 
far beyond anything we now have aiong 
lines of conTcntioual tube construction, 
however. 



An examtnanori of the family of plate- 
turrent curves for a tetrode (Che old type 

224 is a «aod cMmple) wiU rfiow that, 

for 1 fiie4 ralCie of screen-grfd voltage, 
there h l^e change in plate cuncnr ,iftci 
a plftte voltage somewhat hjghcr tfiari the 
screen voltage i-s reached. Throu>;h the 
itjlion \^heEe the plate vi>lta^e passes froju 
-I viilue less than the screen-^rid voltage to 
a value above it a dip mil be djs^nrred in 
the plate current carve for each value of 
cootro! ffid bias voltage. 

Secondary Emission 

This characteristic of the tetrode tube 
is caused by secondary emission from the 
plate surface and is made to serve a useful 
purpose in the dynatron oscillator. Under 
these conditions where the screen voltage 
IS higher than Ihe plate voltage, the eiec- 
tTon» pa^m0. tlaough the samt^gud to 
^ite dislodge electrons at the pbte. 
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Hn-'L iijfd.iry lUcri'iMfs (bus made free 
frimi rile pla(e nitlal are more attracted by 
the screen than by the pJiite bettuBe of ^e 
higher screen-grid voltage, Tliercfoxe, the 
secondary electrons flow inward to 
screen. In receivcL-,, seanidary emission 
cannot be tolerated. To eliminate this 
characteristic in tetrodes, those already de- 
signed were charsged, principally by the 
substitution of carbonized nickel for brigbl 
nickel in the plale. As a result of this and 
other corrective changes, there are few 
tube'- available today for dynatron oscillator 
use. 

One very important advantage gained hf 
ihe insertion of a scrcen-^rid between the 
plale and conlrol ^rid of a tube is an enor- 
mous gain in the voltage amplification ot 
the tube. This applies to the tetrode as 
well as the pentode. 



The pentode is the familiar tetrode with 
an addil[i)nal ^liJ pfaced between the 
screcn-grjd and Ihe platt. This third grid 
is usually amnected lo the cathode, as id 
the 2A3, 41 and 42, or to the filament, as in 
the 47 or 33. The prifofjy purpose of the 
third grid is to reduce secondary emission 
from the plate by placing a zero voltage 
barrier in front of the plate. The pitch 
of a suppressor-grid, as the third grid 
called, is necessarily coarse to limit the 
e*fect of the grid on the flow of electrons 
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Lctw Powtr R.F Pentode Anplifiar 

from filament or cathode to the plate. la 
other words, the addition of the thifd .geld 
ai caihiult piittiHr.d does not greatly aSct 

the plate resfsUnce. 

In suppiessiji-giid moduLilion. Ihe pos- 
sibility of changing the plate resistance 
over wide limits is used. The suppressor- 
grid, if by-passed to the cathode, or if 
connected directly to the cathode, aids the 
screen-griii in shielding the conlrol grid 
from the plate and so makes a further re- 
duction in the control grid to plate capaci- 
tance. 

in a receiVLi', with the conditions strictly 
Class A, the control grid of a tetrode or 
pentode is never positive and in general 
renialfis slightly negative on signals which 
provide the widest grid swing. Here, Ihe 
screen-^;rid current averages not more than 
157' '^f the pl.ite current. In oscil- 

latifr or R-F amplifier service under Class C 
conditions where the control grid becomes 

positive iot 2 fraction of a cydc the i»tio 
of smcti-grid current to plate CUttiCiit In- 
creases so that the screen current may be 
50% or 609^ as great as the plate oirrent. 
In bolh of these cases, Ihe screen-grid OpCf- 
are^ ,ir a voltage from on&half to Ooe- 
ihird the plale voltage. 
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If capKHy coupJJng to the grid 
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Pom R-F PentDde AmpMu 

The discussion of the circuits shown can 

he limitcif hfifjiiist- jill of fhfm are familiar 
rih nmsf .ini.ti^ urs jnd jl| |i,ivt heen shown 
Ti'imi firiR (o (iJiiL- in nHi^n liLtiim articles. 
It i.s hiipt'J [hj! (he c<inm"n.'nl' uliith [ii]litw 
mjy be oi some value in ihc pi jciiCiil opcr- 
aEiOft of the Kre^-£ud tubes shown in the 
diagrams, 

Straighl 47 Crystal 

Fig. 1 shows a type 47 pentodt curmeciod 
in the conventional maight ctystaL oscil- 
lator circuit. As indicate!, the chxak is 

riot ;uliipred to Jonhlin^ A v^iiirtion, US«d 
successfully ii\(-r ,l Imi^ fx-iiLnl nf tinu! by 
WIGbE hii^ ,iri ,iL.Ulj[ioii,il pLitc [,irik tuned 
I<) twice the cry still frequency pi jced in 
series with the reguljr pljte tank which» nf 
course, tunes approximately to tlie crystal 
frequency. A tap from the plate end of 
the hiiTFiioric t.uik provides excitation Jt 
doiiSle fiLquciii>. it will he noted that a 
minlaiLM'e l.imp is shown connected directly 
in N(.riis With the crystal. This lamp, 
which can he a flashlight lamp or a dial 
iamp of the brown bead type (6V.j 150 ma.) 
should be prccalibrated hy passing; battery 
ciiirtnr rhrou,i;h it and noting the brilliancy 
[nr -[y]--^ or lurreni in niilliamperes up to 
appr..Miii,Ll;<> 1110 

^'litii [\t iLir'.iiii in st.rii'^ wi[|i flie crystal* 
the lamp v.ill provide a suthciently accurate 
measure of R-F crystal current to warn 
against overloading. This arrangement has 
been used by many amateurs and the lan^ 
resistance does not seem to affect tfyitd 
performance appredablr. 

The Tritsct 

Fi^, 2 shows the familiar Tritet circuit 
iniroiuced by Jan^s Lamb- A great deal 
has been written about the Tritet and it 
stands out as an ideal arrangement among 



the circuits available for amateur use. If 
used as frequency-multiplying oscillator, 
the ^9 works satisfactorily. Where opera- 
tion as a straight oscillator is desired, with 
the plats tank tuned to approximately the 
crystal frequency, tubes having less grid- 
plate capacitance must he used. Such tuhcs 
were not available whun the Tntet circuit 
was announced but they are today and are 
iMMrnmended avei the ^9 unless [vpe ^9 
[iihe> te>tcd for R-F output Jic a^.tilahli.', 

( )[ prime iniport.mcc is tlit- J./tl ratio 
oi the cathixle tank circuit; the larger the 
capacity is made, the better the hnnaoruc 
output. Most of ihe ifioiidcre teflult« 
often traceaUe to 6utc^ to obiem ^his 
important spedficatioo. 

Trouble with this circuit can almost in- 
variably be traced to a 59 tube which may 
he perfectly satisfactory' in an audio circuit. 
The R-F losses due to getter material de- 
posited on the stem, or even to the type of 
^eiter n^^ed may be responsible. It will be 
noted that the cathode is "hot" or carries 
.m R-F potential. Across the catbode tuned 
circuit is the Ciipacity between the heater 
and ihe cithode, hut this amounts to only 1 
ro 'i nilcionilf iijfarads and is o^ little con- 
iequence. Htater-cathode leakage, if large, 
would aifect operation and an inactive 59 
should be checked for this defect. 

It wi[f be noted that a niimafure lamp is 
shown in series with the crystal. Since 
the adiustffient of tbc catbode Unk circuit is 
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PuiK-PuIf Low Pmw Ptntedi Ampllfifr 

used to Control excitation, il is [ii^hly de- 
sir.ihle to have some knowledge of the 
crysi.il current and the lamp wilFbe found 
helpful- 

R-F Ani{^«r5 

Figs. 3, 4, 5 and 6 show arrangements 
in which pentodes are used as R-F ampli- 
fiers. All of the tubes can be used as 
doublers but the 59 is not recommended 
for buffer service because of its relatively 
high grid plate capacitance. 



The approximate values of current which 
should now in each circuit are shown on 
the dia^^rams. The excitiition should be 
sufficient to produce at least the current 

shewn the cpntnij gtid circuits Witia 
th?s exdtarion, the screen-grid Curteflt will 

have a value approximately as shown and 
It should be possible to loop the plate cir- 
cuit to the current value mdicated. 

OveT'CKCitation is fully as bad as umler- 
excitation in a pentode used as an R-F 
amplifier. This is true because the 
screen-grid circuit contains no impedance 

to StF and over-otdtation increajw tbe 
flow of screen current to values which causd 

overheating of the screen and the waste of 
considerable power. The most noticeable 
effect of over-excitation is a loss of power 
in the place circuit due to the diverting of 
more than the proper share of the available 
filament or cathode electrons to the screea 
circuit. Thu<, it may be seen that the screen 

gv\-* riTfn' l^ .:■ ■■ ! ndi'".i|iii ■■T rirr>per 
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Img tad In Are twice comnaruUnE cnnnt 
valnca ihown in tht Tmbiet of Fift. 4. 
Alt vottaeu tha laiiH. 

Biasing 

In Figs. 3 and 5, a switch is shown in 
the cot^l-^grid return orcuie arranged to 
connect the grid leak ei^ier to gm^ id Of 
phone or to 43 volts negative for CW- The 
purpose is to bring the plate ood BCreeo 
current to zero when the excitation is re- 
moved as in oscillator keymgr Whc'rc the 
plate and screen voltage is cut off by the 
key, the li^^ can be connected direct 

to ground- FJgS, 4 and 6, which sItow 
power arran^'ements, call for a lixed negative 
bia-. of 4^ viiUs in addition to the bias de- 
veloped across the grid leak. This is ad- 
visable since high voltages are used on the 
plate and loss of excitation would permit 
an undesirable high plate and screen cur- 
rent. While covering the subject of oootrol- 
crid bias, it might be pointed out that the 
bias voltage required is doermined by the 
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screen-grid vol^ nAua ihm Ac pim 
voltage. Practic^lf attoltbt pentodes 
now available to the amateur are so de^ 
signed that the best control-grid bias is ap- 

proxim.irely 100 volls ne/;afive. 

The coupling' uf Ihe load to the plate 
Circuit ihouIJ be adjusted so that a noticC' 
iibit dip occurs when the plate tuning 
condtnser is adjusted through resonance. 
If the control-grid current and scieo^grid 
current values are about as sHown in the 
diagrams, indiCcUinK ample excitation, and 
t\K- plait current tjils [d dip when the t^ink 
circuit is luned Ihrough resonance, the load 
coupling is too righr. Luo^enin^ Ihe plale 
load coupling together wiih retuning the 



plate tank will provide higher-R-B output 
at a lower plate current. 

Fig» 7 shows one dcsiiifble Wfty to shield 
the input crrcuil at .i pi.ri|i}de froin die Out' 
put circuit, Wjih ciihcc link or capacity 
coupling, the pl.iit ciitujt of the driver 
stage must be ciinsidtrcd u pari of the input 
circuit of /he iollowis^ siaee. Therefore, 
the plate tank of the driver should he 
shielded from the field around the plate of 
a ptivi pentiide. This elccliosluiic lield 
surrounding tfit plafe is s[ri)ng enou>'h lo 
li^ht a neon lamp ^■ithm three inches and 
to produce feedhack effects at a much greater 



distance. The higher the operating fre- 
quency, the stronger this coupling effect 
becomes. 

The collar surrounding Ihe lower part of 
ihe tube and extending up to the lower 
internal shield should clear the bulk wall 
by at least one-sixteenth inch. No shield- 
ing of aoy kind should b« placed dow to 
the plate ot at the plate eiid of tiie tube. 
Close shielding at these points would inter- 
fere with he-Jt radiation and might cause 
destruction of ihe lube if .i llashovcr from 
pliite to shield should occui". 

While the baffle shield shown in Fig. 7 
may not be required on firegueodea b^ow 
15 megacycles, such a ^etd would be of 
value at ten meters. 

The by-pass condensers and R-F chokes 
associated with the screen-grid and supres- 
sui circuits should be mourltcd at the tube 
sockd- 

Oscillation Ttoublcs 

In closing this discussion of screen-grid 
lube Circuits il nii,i;ht b^ "'cl) [o suggest 
thai suppressor grid modulation is difficult 
to control at frequencies abO¥e JO rwsar 
cycles and is not recommended above this 
frequency. Also, oscillation trouble can 
almost always be traced to pcioc shielding, 
insufficient ronlrol-^rid bias, defective R-F 
chokc^, or the use nf electrolviic or paper 
by-pass condensers instead of mica. 
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IMPROVING MODULATION IN TRANSMITTERS 



In plate or Heising modulation the 
modulaior and Ihe modulated anipHfier is 
the heart <if (he transjnitter and their ad- 
justmenis arc quite cnticaL 

If the mudulator is to operate as a class 
A tube, tte pJitfi current should be midw^ 
beCvms that (Jbtained by zero and cut-off 
bus. The tubes most suitable for use as 
i^tS& A modulators are those having large 
undislorted power output. They generally 
have low plate iriipedance and low amplifi- 
cation factor. When operated as class A 

tbc cH^ut wave will liavt; tbe ^anu^ ^mpo 
as the input wave and roust be. able to 
supply a 50 per cent iaaease in the tfms- 
mitter output power if IBO' per cent modula- 
tion is desired- 

Thc modulated tube is usually worked as 
a class C amplifier and ihe bias must be 
approximately twice that required to give 
cut-off bias and plate curcent saturation 
must be supplied by the excitation from the 
preceding stage. Class C modulated ampli- 
fiers retjuire more excitation than similar 
amplificrb in W. transmitters and a 
surplus of excitation is vecy desirable. 

It is just as necessary for the modillatfOli 

to w<irk into a lojd resistimce of proper 
value for mavlmum undisloiced powt-r nut- 
put as it is for an .iinllo output tube to work 
into ihe proper IolkI v.ilue for maximum un- 
distorted power output; therefore, there is 
a proper value of class C amplifier plate 
current for any modulator aniplilier com- 
bination and the amplifiers must be operated 
at this value of current if maximniii un- 
distorted modulation is to he obtained. 

In class C amplifiers, by makin>; the load 
resistance high compared with the plate 
resistance of the rube it is possible to reach 
near distortionless modulation regardless of 



remaining adjustments, although the power 
output is sacrificed- 

When modulated, properly adjusted class 
C amplifiers will develop a 100 per cent 
modulated wave with very little an^plitude 

distoitioo no it&^Mocf or pbase du- 
tojiioa. 

The adjustment of the tank circuit should 
be for maximum tank current with minimum 
plate current, Eiich change in coupling or 
excitation to the ^rid may necessitate reiun- 
ing of Ihe tank circuit, likewi'^c when the 
antenna coupling is made. 

As the turns of the primary winding are 
decreased the step-up ratio of the trans^ 
former is increased, therefore the primary 
load impedance is decreased and the plate 
current increased. In any tube circuitj if the 
load resistance is too high, the plate current 
will be high witho^an increase in antenna 
current. 

For best adjustment of antenna mductiince 
start with minimum number of turns and 
gradually increase until proper loadii^ ii 
obtained but never to a point where in- 
creased plate current does not increase 
antenna current. 

The power amplifier lube drj\\s more 
plate current when (he ant^:nn,i tuning: is 
near resonance, and [he ch.in^L- in platu cur- 
rent as the plate circuit tunin?; condt-nsei is 
moved through resonance slmuld he snmofh. 
A sudden sh:irp change in pLue current 
generally mdicalcs Ihe lube iii breaking into 
D&ciilation ami may have to be better shielded 
in <wdef to dBn^ate ^^nadf tioa. 

Downward modulation is caused by a re- 
duction in power output -^ith modulation 
w hen there should be an increase in power 
output. It nwy be due to any of the follow' 

ing: 

7 



Insufficient class C amplifier bias of mod- 
ulated amplifier, or R-F excitation. 

Excessive class C amplifier plate current 

Before neutralizing or tuning it is nec^ 
sary to remove any parasitic osdllatioos that 
may be present. 

Parasifics result from stray couplings and 
resonant ciTCuits, connecting wires, eic. and 
absorb energy. They can be eliminated by 
inserting suppressor resistors in the grids 
of the offendtcg stage. 

To test for parasitics disconnect the 
power amplifier from the preceding stage. 
Set [he power amplifier tuning condenser at 
ni.iximum. Set neutralizing condenser of 
minimum. Change neutralizing condenser 
from the minimum to maximum and if 
meter readings do not change, no parasitiCS 
are present. 

To neulrahic rL-niiive phitc supply from 
tube. 

Touch neon tube to grid or plate terminal 
of lube and adfust tuning condense^ until 
tube glows with neutralizing condeiwet ^ 

at minimum. 

Increase the value of the neutralizing 
condenser until the neon goes out and for 
finer adjustment, rotate tuning condenser 
;ipiln; aiso the neutralising condenser. 

Now turn the condenser through reso- 
i^mce and watch the grid meter. If any 
ilid^r in the grid meter is shonn make a 
slight adjustment to the neutralizing con- 
denser urilii there is HO chan^;e in the grid 
readin^^ when tuning condenser is turned 
through resonance. The circuit is then 
neutralized. 



XMITTER ^ MMUAL 

A 20 WATT 160 METER PHONE TRANSMITTER 



TTERE is a radio phone ti^nsniittt-r ideally suited to the 
beginner in amateur radio activities. Receiving type 
tubes are u^cd throughout— thus making the initial invest- 
ment shght. Its fcaturts are as follows: a minimum num- 
ber of tubes, few components, simple construction, and 
stable dependable ^peisfiqn. 

The functions of tite teibc^ m shown in the schematic 
diagrams as shown bclcm and on the opposite page are a 
2A5 oscillator link coupled to two 4y<, in paralkl. These 
pataUel tubes operate as a very tfficjent Class C amplifier 
SJjprdying a full 20 watts of oi.lpLit. The modulator unit 
jmiich IS bujlt on a separate chassis consist of a 56 followed 
by a 55 driver which feeds another ^3 operated as a Class B 
amplifier. An output of 10 watts from this unit fuUy 
modulates the Class C ^age 100%. 

A single power supply unit using a type T-248 power 
transforms sul^lia Ae plate and filament voltages for all 
the tabes in the transmitter. The filter cholres have excep- 



tionally fine regulation, (bus providing dependable opera- 
tion regardless of change in load or line voltage. While 
this transmitter is exceptionally efficient on the 1750 kilo- 
cycle band it should not be used on the higher frequencies. 
This is because the economy of the design and the lack of 
a buffer stage in the R.F, portion may cause severe frequency 
modulation with resultant broad-band, off frequccK^ diar- 
acteristics. TTifa b to direia viohrtion <rf tire KCC How- 
ever, this dm not in any w^ dcttact from the uscfuhiess 
of 0^ ri£ m the 160 metcc band. 

Data ft»r osil cooshucdon for tiiia simple phone trans- 
ftutter can be obtained from instructions given in the coil 
diart. The values of all other parts are listed below. The 

adjustment of this transmitter is unusually easy. Tuning 
of the R,F. end is simply a matter of tuning tank circuit to 
resonance. There arc no tricky adjustments of frequency 
doublers or neutralized buffers to complicate the job— that 
is what makes it an ideal unit for the beginner. 



RADIO FREQUENCY SECTION 




T 



ci,a.cM 

C3 

C5,C6 
C7,C8 
C5,C10 
R.F.C. 1. 2 



RADIO FREQUENCY SECTION 
litt (rf Parrs 



2)0 mmfd. variable ra<Mver type 
2? mmfd. variable dovl^Ie space 
350 mmfd. variable receiver type 

0.1 mfd. 500 V 

.01 mfd. ?00 V 

8 millihenry radio frequency dhoke 



See Coil Table for suitable IL F. cDil$. 



VI lypt ruhe 

V, i'i rypc tube 

RI 20,000 ohm 2 watt 

R2, R6 30 cto cmec iappcd 
29,000 ohm 3 watt 
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XMITTER 




MMUAL 



MODULATIOH UNIT 




T4- 




+350 



MODULATOR UNIT 



Kenyon Components 

Tl Microphone input trans/<nmer type Tl 
T2 Interstage transformer typ* 
Ti Class B input ir,nisfifriner type 



Miscellaneous Parts 



T4 Modulation tran^formtr 

to 3000 and ^000 ohms 



type T451 



Tubes 



VI 56 lype tube 
V2, V3 type 53 tube 



Rl 250,000 ohm potent jomtttr 

7^)00 4^un9 1 wttt 
(LJ 25^ ctol 1 watt 

R4 !,000 obins 3 watt 

riifd. elect^uljiio 25 V 



U 
< 

in 




+150 



Kenyon Cotnponente 

Tl Pmwct 1^.ms^L^rme^ type T24R 

Ll Swinging choke type T507 

L2 Filter choke type T164 

Vl Type 83 tube 



Miscellaneous Parts 

Cl, C2 8 mfd. electrolytic, 450 V 

C3 4 mfd. electrolytic, 450 V 

Rl 10,000 ohms 25 watt 

R2 25,000 ohms 25 watt 



XMimH MMUAL 



40 WATT C.W. AND PHONE TBANSMirTER 

This low power Ircinsmitur may be ustd on 20, 40, 80 or ]60 aniplilier Stage ^ CMSCr^r^iVdy Btol at which is sufficient 

meter bands for C.W, or 20, 80 and 160 meter bands for phone. to drive the R-F end to 100% modulation. The power supply ot 

the audio frequency unit uses 3 type 33 reciiEier in coniunction 

The tube hne up in the R-F end consists of a crystal control ^^^^ ^ jyp^ T-248 power rri3nsf<nmer. The fine voltage regulation 

type 42 oscillator feeding two 42's which operate as frequency of (he power unit is further aided by the use of a husky swingirMS 

doublers. When u^ed a buffer sia^^e on the fundamcDtal fre- choke m the filter iiiput drcUrt. 

quency, the filament of one nf the 42's is opened. , . , r. ^ c ^ — 

The power supply for the R-F section of the transmitter rentes 

The modulator uses a type 77 tube followed by a type i9 tube only two transformers and a single rectifier (ube, thus simplltylDrs 

which is the ik'nez for a pair of 59's in Qass "B". The power construction and keeping the cost to a minimum. 



RADIO FREQUENCY SECTION 




RADIO FREQUENCY POWER SUPPLY 




XMITTER 




MMUAL 



4 



modulation unit 

t:2 



V3 



T3 




TO CLASS 
C STAGE 



+600 V. 



Coil Data 



O^ciiliiiin 

Li No. i»f lunis,.,. 55 

Wire Sizt No.M 

Lcnglh i-i [rul- 
ing {in.) 0.850 

Spact btr^i'ttn 

Li-L:^ (in.) 0.Z50 

Li Nu. turns.,., 40 

Wirt S[zc No. 26 

Len>^rh uf wind- 
ing (in.) 0.600 

Buffer 

L,^ Nil. of [urns ^0 

\"i'lrc Size 2lS 

ing (in.) 0.850 



I.75MC 5.5MC. 7 MC. 14MC 



No. 38 

1.300 

0.500 

26 
No. 26 

0,400 

26 
No. 18 

M50 



la 

No. IS 

0.750 

0300: 
12 

No, 26 

0.175 
16 

No. 18 



7 

No. 18 
0,500 

0.400 

6 

No. 26 
0.100 
6 

No. IB 



T4 



BAND 1.75 MC 3.5 MC 

Buffer 

La Space between 

U-L4 0,100 0,200 

L4 No. of IiirLis 80 60 

Wire size No. 26 No. 30 

Length of wind' 

in^ (in.) 1,250 0.600 

Amplifier 

L No. of turns 44 26 

Wire size No, l4 No, 12 

Lfn^di of winJ- 

jn^ ( III. ) ^."^ 3.5 



7 MC 14 MC 



0.250 

28 
No. 26 

0^25 



16 



0.400 

12 
No. 26 

o.iso 



8 



4.0 



2.5 



0,650 



0.250 



Kl 



ID, 01)0 iihi'l .1 

II), 01)0 ohm 5 wait 



Cl, C2, C5. C4 100 mmfd, variable (C4 used only on 160 mc(ers) 
C5, C7 25 mmfd. variaMe 



O&cillator and bulfer coik ace wound on ly^" COil forms. 

RADIO FREQUENCY SECTION 

C6 100 mmf4 Split •tator 

Ca,C9,ClO,Cll .005 mfd. lOfiO volt 

C12 ,002 mfd. tiOO vdit 

Tdbcs 

VUV2.V3 

V4, V5 lO's or 80i"s 



Tl 
LI 



Kenyoii Components 

PUte traftsfomier tppe Tj7l 
FiUmcJ^ ttAlisformer type 
Filter Chofee type T16S 



Cl 
C2 



R.F. POWER SUPPLY 

L2 Filter choke type T166 

MisceUanecnjs Parts 

Rl 2,500 Bbm ?0 wfttt 

R2 20,^ cbm 50 watt VI 

iMODULATlCM^ UNIT AND POWER SUPPLY 



4 mfd. 1000 volt 
4 mfd. 1000 volt 

Tubes 

type 83 tube 



Kenyon Components 



Tl 
T2 

Tl 
LI 
L2 
L3 



lnpLL[ irjnsformtT 
CLiss B input (ransforiTH 
Oi[[pu[ tr;ll"l^t^'[me^ 
Powtr 1 1 ..ii-.! ui iiic-i" 
Plate re.icinr 
Swinging reactor 
Filter reactor 



typ^ Tl 

[yp^- T454 
type T248 
ivpe T155 
type T506 
type T157 



Rl 100 M POT 

R2 I.'^LIO ikhm I Vy-Aii 

R^ M ohm I watt 

R4 UM)O0 ohm 1 wau 

R5 25,000 ohm I w«tt 

116 5.000 ohm 20 watt 

R7 ^^.000 ohm TO witt 

R8 10.000 oh[ii 10 wjtE 

R9 l-OOO ohm 10 watt 

11 



Cl 10 mfd. 25 V electo. condenser 

C2 2 mfd- 600 V electo- coodeaser 

C3 .05 H^d. €00 V F^per condoiser 

C5 6 mfd. 600 V paper condenser 

C6 10 mfd. 5t) V paper condenser 

Tubes 

VI 5T tube 
V2 59 tube 
V3,V4 59 tubes 
VJ 83 tube 



XMITTEH ^ MAMAL 

100 WATT C. W.— 45 WATT PHONE TRANSMITTER 



j^ONTROL grid moduJatiim provides (lie mofit economfcal 
method yet devised for phone use. The circuit shown below 
and on the opposite page exemplifies l!u iimplicily of this applica- 
tion. However, this type of miuliil.L^i n permits an output of only 
approximately watts when u^tJ ,^^ ,i phont [nmsmitfer. 

The lube hne-up of this ^riJ jnodulated transmitter is: a 42 
pentode as ,i crystal controlled oscillator, followed by two 46 type 
tubes in paialld foe the buffer stage. These are coupled to a 
209A tnodc which is grid moduUCed. 

The audio frequency amplifier contains two type "6 tubes in 
cascade operating as voltage amplifiers, feeding into a type 42 
pentode power amplifier whioh is a Iransformer coupled to the 
control grid of the 203A R,F- power amplifier. 

The power supply Ulut for this tig uses the popular triple wind- 
ing plate transformer thus providing good voltage regulation with 
a minimum number of parts. The output is adequately filtered by 



iwo type Tl6a ajid two type Tl54 filter chokes v.Uidi remove all 
traces of A,C- ripple^ 

Aiiiustment of the R-F. Class "C" stage is accomplished by vjr^- 
jiij^ ihe bias of rhe ?03A in order to obtain twice cut-oft bias. For 
phone operation the antenna coupling should be increased until 
the ?0^A plate curienc r(.ad^ apprr>xjma[ely 100 MA. The bias 
i> [lien ■v.iffcJ Ljn[il flv. pL[f<: cuircnc drops to about half thn value. 
Then. With a constant pure tone si^^nalj 100% modulation is indi- 
CsUc.] by a rise in rhe amplifier plate current of approximately 12 
MA, With speech, the current increase is about 6 MA. 

The operating conditions of the 203A ampliJier tube in this 
circuit arc as follows: 

Plate voltage 1120 volts D.C. plate ourrest-.tlO MA. 

Carrier power. 45 watts Peak pewer, 1ft) watts 

Plate efficiencv H% DC grid bias 235 volts 

The value of parts and coil data ace listed below. 



RADIO FREQUENCY UNIT 




+ 150 +4O0 MOD. TRANSIT B+U20 



RADIO FREQUENCY UNIT 
List of Parts 

C^<% 100 mir^. variable Rl 30,000 ohm £ watt 

C5.C$ 25 mmfd. variable R2 2,500 ohm 5 watt 
ClO 100 mmfd- split stator 

L1.L2, See Cuil Table (L2 tapped at 1/3) Tubes 

Cl, C, C7 0.1 mfa. 600 voU 

C4 -0001 mfd. lOLlO volt t^P^ ^- 

C8 ,0002 mfd. 1000 volt V2. V3 type 46 tubcs 

R-F.C 1, 2, 3 To suit frequency used V4 type MSA tube 



BAND 1.75 MC. 

Li No. of turns 55 

Wire size No. 26 

Leogth of wind- 
ing (itL) 

L No. «f tuiDB-^r-,- 30 
Wire site ,, No» 26 



Coil 



3.5 MC. 


7MC. 


14 MC. 




18 




No. 18 


No, 18 


No. la 








26 


16 


6 




K0.I8 





Data 

BAND 1,75 MC. 

Len^lh i^i '^'inJ- 

ing (in. I U.^mo 

l-H No. of turns SO 

Wire siie No. 26 

Length of wind- 
ing (in.) 1.250 



3.5 MC. 7 MC. 14 MC 

I. no 0.750 0.550 

60 28 1 0 

No. 26 No. 20 No. IR 

O40O 0.425 0.180 



XUTTER 




MMUAL 
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MODULATION UNIT 



TO CLASS 
'CGRID 




•+300V- 



Kenyon Components 

Tl Input transformer Qrpe Tl 

T2 Interstage transformer type T51 
T3 Modulation triinsfnTmn type T490 



Miscellaneous Parts 



Tubes 



VI typt 6 tube 
V3 type 76 tube 
V5 type 42 tube 



R 400 (to 2 mitt 

Rl lOOfOOD ohtn poteotiometei 

fi2«S6 2,000 ohm 1 vatt 

R3 100,000 ohm 1 watt 

R4 :»0,000 ohm 1 watt 

115 250t0O0 ohm 1 watt 



R7 

R& 

CI, C4 

C2 

C3. C5 
C 



26,000 ohm 1 mlt 
IQJXXf Obm S watt 
10 tnfd. 25 volt 
.05 mfd. 450 volt 
1 mfd. 430 volt 
10 mfd, 50 volt 



POWER SUPPLY UNIT 



•+1120 



B-lt20 




B-400 



Kenyon Components 

Tj R6fi FiJ,fjT^i-n[ ii"-L[is|j ii riK] [vpi- I ^6il 
T2 Plate [lynstormcf Type T65W 

T3 Fikmeot transformtr type T370 
T4 203A Filamtnt transformer type 
LI Filter choke type Tl^ 



L2 Filter choke 
M Filter choke 
L4 Filler didee 

Tubes 

VI, V2 type 866 tubes 
V3 type 83 tube 



type Tl6a 
tgp^ TX54 
type Tl54 



Miscellaneous P^rts 

Rl 7^;000 ohm 50 w»tt 

R2 50,000 i>hm lOO watt 

CI, C2 2 mfd. 1500 volt 

C3, C4 8 mU. 60O volt 
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XMITTEH ^|^> MMUAL 



A 100 WATT a W. TRANSMITTER 



THIS [raiismittct i^^ a typical dyed -in-tln.- wool amateur 
trrciiit, [Ik- (ypt that developers every ounce oE antenna, 
power regardless of how soon the tubes go west For 
this reason we do not guarantee that the tubes used m this 
circuit will stand up for six months — but on the other liand. 
the transmitter will "get out" far better than larger or more 
expensive ri^. The operation is Hmiled to C. W, only. 
It p(»]tivdy cannot he med for phone at flie voltages speci- 
fic in th« idiem^. An exgn^jo^on of the circuit showjs 
several variations from usual practice. A type 42 pentode 
crystal controlled oscillator of conventional design is lint 
coupled to two 210 tubes in parallel in the power amplifier. 
It will be noticed that the plate of the oscillator tube is 
connected to ground, which appears at first glance to be an 
error in the diagram. This is done for a particular purpose, 
however, and is correct as shown. The bias for the ampli- 



fier tubc^ is obtained ironi the oscillator power supply thus 
simplifying the power supply system and minimizing the 
number of parts which would otherwise be needed. !t is 
also important to note that the cathode of the oscillator has 
a potential difference of 400 volts with respect to ground, 
Tlus makes it necessary to key in the oscillator plate circuit 
instead of the customary cathode, to avoid a hot key. 

The power supply tor this transmitter derives both volt- 
ages from the one high ^oltage transformer. This is made 
possible through the use of our newly developed triple 
winding plate transformer. This arrangement is a sound 
and economical method of obtaining the requfred voltages. 

The husky chokes used in the filter section permit mini- 
mum condenser capacity and at the same time provide ade- 
<juate filtering to meet existing regulations for pure D.C. 



RADIO FREQUENCY SECTION 




B-4-900 



RADIO FMQUENCY SECTION 



CI, C2, C4 
C3 

C5, C6, C7. C8, C9. and CIO 

R] 

R2 

R3 

L1.I2, L5 



VI type 42 tube 
V2, V3 type 210 tubes 



100 mmfd. variable 
20 mmfd. variable 
,01 mfd. volt 
4,000 ohm 10 watt 
50.000 ohm 2 watt 
50,000 ohm 50 watt 
6 nulUheoiiefi 
See CMlToMeonftge 33 

Tubes 



roWER SUPPLY UNIT 
Kcnyon Comp<ments 

Tl Filament transformer type T372 

T2 Power transformer Type T658 

LI Filter choke type Tl65 

L2 Fiker choke type Tl54 

MiH£«Ufl>ieoi» Parts 

Rt 60,000 ohm 50 watt 
Gl 2 mid. UOO Tolc 
C2 2 mfd. 600 TOlt 



Tub» 



VI type 83 tube 
V2 type 5Z3 tube 
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POWEB SUPPLY UNIT 



^ 


r ^ 




o 


u 


o 


< 


<^ 


o 






in 


o 




o 




o 




B-400V. 




«B-400 



36 WATT AMPLIFIER 



This ampliher will fully nxxiulate a 75 watt trans- 
iniTkT. \i'hen used in conjunctioa with the tunsontter 
described on pate 34, use trflnsformer type inf^d 

of T456, 




Tubes 



VI, V2 
V4 

V5,V6,V7,V8 

V9 

VlO 



lubes 
76 lube* 
2A3 tubes 

82 tube 

83 tube 



LiM of Pmt$ 



Tl laput transformer 
Inpur transformer 

T3 Modulation transformer 

T4 Power transformer 

Ll Audio Reactor 

L2 Filter choke 

113 Swinguu cboke 

Z.4 I^ltetcholK 



type T3 
type T256 
tvpe T456 
type 7115 
type T158 
tFpe T153 
type T510 
ifpc T153 



RI 500 ohm 

R2 250.000 ohm 
R3 10,000 ohm 
R4 1.350 ohm 
R5 5.000 iihm 

M 250.000 ohm 
R7 3,500 ohm 25 watt 
CI 1 mfd. 400 volt papec 

C2 .1 mfd, 400 volt paper 

C3 2 mfd. m met 

C4 d ttd<L 40D tolt «de<tr6 

C5 16 lii^ 400 vdt etcctro 



Mucellaneous Pacts 

2 watt 
2 watt 
2 watt 
2 wacr 
2 wan 
I waft 
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XMITTEH ^> MMUAL 



A 150 WATT C. W.— 35 WATT PHONE TRANSMITTER 



THIS transmitter i$ of particular interest to tJic aiii.itcur 
who desires a medium power C W. xmitter which can 
also be used for low power phone. For C, W. a full 130 
v/ms of R.F. is available. Whco suppressor modulated, 
35 watts of powoT can milf be obtained. 

The tube line up of the R.l-'. t^nd is entirely conventional 
and consists of one section of a 6A6 tube utilized as a 
crystal oscillator. The other triodc section of tJiis tube is 
used as a frequency doubler. This apphcatLon is often re- 
ferred to as the "Jones S3^tem" and has been used very 
successfully by inany amateurs. The output of this tube is 
fed into push-pi41 grids of another 6A6 tube, the plates 

of which are connected in parallel This tube combioatigii 
supplies ample exd^tion to tfie two RK-20's iti tfie finaJ 
ampMer operating Class "C". 

The modulator system, suppressor modulates the RlC-20's 
itiiidi reduces the siie and cost of the audio frequency por- 
tion of this transmitter. This type of modulation is to be 



highly recommentfed espcmilf wWi cost is of prime 
importance. 

The audio frc^^uency end is a tried and old reliable 

circuit. A type ^6 triode Uibi. resistance coupled to a 42 
pentode tube provides a gain of 50 DB. Careful design 
makes the output completely hum-fret. Actually the hum 
level is 6> DB. below maximum power output. 

Two si^p-Li Mte power supplies are used for this trarwmJtter ; 
one for the R.i\ sccrion .ind audio aillpliiier respectively. 
The R,F. section utilizes our new triple winding plate trans- 
former to full advantage thereby materially Towering the 
cost of the entire unit. 

The tfWisformTO and dvokra used in this drcdt are rated 
well under their safe current carrying capacity assuring 
absolute trouble free operation. 

Coil details for the various amateur bands can be deter- 
mined from the coil chart. 



RADIO FREQUENCY SECTION 




-90 



MOD 
TRANSF. -Hi£0 



C1,C2, C5 
C4,C5 

R3 



l40 mmfd. variable 
too mmfd. *ipUt stator 
50,000 ohm 2 watt 
400 ohm 5 watt 
1,000 ohm 2 watt 



By 

C6,Cr O, C10,C12 
C9.CI1 

R, F. C. 1, 2, 3, 4 



50 ohm CT 
U^QQ obp 20 waft 
.002 mfd. lObo volt 

,002 mfd. 2500 -voll 
2.5 millihenrys 



VI, V2 type 6A6 Cubes 
V3> V4 type RK 20 tubes 



Kenyon Components 

TI Filament transformer type T360 

T2 Plate transformer type T65S 

Filament transformer type Ti7l 

LI Filter choke type Tl65 

L2 Filltr choke type T165 

L3 Filter choke type Tl54 

L4 FiltCT choke type Tl54 



R.F. POWER SUPPLY 

Miscellaneous Parts 
CI, C2 2 mfd. 1500 volt 
C3, C4 4 tofd, 600 volt 



C5 
Rl 
R2 



8 mfd. 2yQ TOlt 
7^,06Q tihm 50 watt 
50^00 ohm 30 viatt 
800 ohm 75 watt 



Vl, W2 type 866 tubes 
V3 type 83 tube 
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MMUAL 



MODULATION UNIT 



PHONE 




T3 
U 
L2 



Kenyon Components 

^drophone input transformer type Tl 
Modulation transformer lype T490 

Power supply transformer type T243 
choke type Tl57 

Filter dioke type T157 



Tubes 

Vl lype ~'6 tube 
V2 rype il tube 
V3 type 80 tube 

Miscellaneous Parts 
Rl 2,(K)0 ohm 1 wjtt 

R2 100,000 ohm I watt 

R5 500,000 ohm 1 watt 



Rl 


^0,000 ohm 1 ttJtt 


Hi 


-1l>0 ohm 2 watt 


R(S 


H1,(H)0 [J, in 2^ watt 


CI 


10 nifd. 2'y volt 


C2 


2 mfd. 4^0 volt 


C3 


.05 mfd. 450 volt 


C5 


25 mfd. 50 volt 


€6, C7 


8 mfd, 450 volt 



RADIO FR] 



»rcY POWER SUPPLY 



{ 




L3 



Ct 



L4' 



A&4-400 
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XMITTER 




MANUAL 



ONE of tilt OLi<s[an.{in^ features of this medium power 
C. LinJ low power phone transmitter is the use of 
tht M03 type pcritoi-k rirbe. Though the initial tost of the 
803 tube is \rwh hi^-lier than triodes the relatively few 
parts required to construct this modern xmrtter actually 
eiledS asavin^. In addition to this the final amplifier re- 
<iuii:es no neutralizing which greatly simplifies putting it 
on the air. 

In the RJ-\ end of this transmitter one section of a 6A6 
tube is used as a crystal oscillator and the triodc section is 
used as a straight amplifier or frequency doubler. Due to 
the low excitation requirement of the 803 tube, adetjuate 
drn ing power is olstainable on all bands from the single 
6A6 tube. 

The moilulator unit which is shown belcw the KJ. 
schematic has sufficient gain to fully modulate the SOJ ti^w 
even when used with a low level microph<Hie, When ^is 
unit is carefully adjusted, exceptionally fine quality is ob- 



T PHONE TRANSMITTER 

tainable despite the opinion of many that Suppressor grid 
modulation has too many limitations. If a crystal micro- 
phone IS used in place of the carbon type, the mput trans- 
former 11 may be replaced with a 1 to 5 megohm one watt 

resistor. 

Ii is interesting to note that changing from phone to 
C W. operation is quickly and easily accomplished by 
throwir^ a single pole double throw switdi from one side 
to the o5ier. 

The desif^n of the power supply is also strait fflffl^rd. 
Here economy is also featured due to the- use of tiie ^pe 
T6^- plate transformer. THl plate voltages for the lOw 
volta^L sta^e ,ire obtained from a separate transformer which 
also supplies the tilamenls for the modulator po^^cr amplifier 
iujd the R,F. oscillator. 

The prospective builder of this xmitter should thoroughly 
digest &e "R-F. Pentodes" in an<tth« section of this 



r 



RADIO FREQXJENCY SECTION 

C5 [J 




List of Parts 



C1,C7,C12 
C2, C3, C8, C9 
C4 

C5 

C6 

ClO, CI I 
CI 3 
Rl 
R2 



COIL 
LI 



12 



L3 



100 rciiiiti-l. \,iTL.ihlt 
,01 mfd. H)(KI \"\t 
,0001 mM. iLHin vol! 
Mi mmh\. %.iriablc 
l^U mmkl. variable 
.002 mid. 1000 volt 
.002 mfd. 3^00 v^ 
400 (*m 5 watt 
50,000 ohm 2 wait 



1,75 MC 

68 tirrns No. 22 

on iVz" fo"^"^- 
None 

50 turns No, 14 

on 21/2" fOEiru 
L2 center ^pped. 



R5 
R4 

R. F. C. 



PHONEJ + J' 

+4O0 MOO. +60 
TRANSR 



3,000 ohm 10 w»it 
50 ohm 5 watt 
To suit frequmey uaed 



Tubes 



VI O'pt 6A6 
V2 (vpe 803 



RADIO FREQUENCY CO(L DATA 



30 turns No. 22 
on iVi" form. 

30 turns No. 22 
on 11/2" form. 

27 turns No. 12 
on 2Y2." form. 



7MC 

14 turns No. 18 
on 11/2" ^n^' 

1 I rums No. 1 H 
00 IV2" ^^orm, 

12 funis No. 12 
on 2V2" form. 



14 MC 

8 turns No. 18 
on 1^" ftitm. 

7 turns No. IS 
on lYi" form. 

6 turns No. 12 
on 21/2" form. 
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XMITTER 




MMUM. 



MODULATION UNIT 

V2 




Tl 
T2 



VI 



Kenyon Components 

Input tnndoaaa typt Tl 

ModuUtiOQ transfojmu'r type T490 

Tubes 

type 76 tube 



V2 tvpt 6 r LiKc 
V3 typi. A2 Uihi 

Miscellaneous Parts 

R1, R4 ^fiOb otm I WMt 

RZ, R6 100,000 ohftt 1 wa» 

R3 2^0,000 ohm poteatfometef 



R5 
R7 
R8 

iR9 

C2, C5 
C4, C7 



T2 TO SUR 



I 

T 



C7 



I 



O 

o 
o 
a 



R9 



C6 



50,000 oJim L watt 
500,000 ohm I watt 
400 ohm 5 watt 
10>000 ohm 5 watt 
10 mfd. 50 voit 
.02 mfd* 400 volt 
1 mfd. 400 volt 



POWER SUPPLY UNIT 



Tl 

T2 

T4 
Ll 
L2 
L3 
Li 



Rl 



04-2000 




Pljtt ir.insfitmitr typ*^- 

Gfmhinjrii>i] plate and hil, iransiormtr type 

H03 (i],iniL-nr n .insfojmtf type 

Filter chukt type 

Filter cht^e type 

Filter ch(^ tf^ 
Filter choke 

75,000 ohm 100 watt 



T^60 
T657 
T247 
T361 
T175 
T175 
T152 
T152 



R2 10,000 ohm 20 wait variable 

l.^Of) ohm 10 wjtt 

Rl ■joii iiiim 1110 wjti variahle 

Ci I mfJ. :'>oi) volt 

C2 1 mlJ. 2'^00 volt 

C3 4 mfd. 600 volt 

C4 4 mfd. 600 volt 



Tubes 



Vl, V2 type Bis tube* 
V3 type 83 tube 
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AND C W. TRANSIT] 



'T'HIS rig might be termed the most popular example of 
a medium power amateur transmitter. It is straight- 
forward through the entire R.F. and Oiodubtof sections. 

This can be attested to by its ifniversal acceptance by the 

large number of amateurs who are using this identical 
circuit. 

Functionally the xmrtter is as follows: a 59 tube is used 
as a tri-tet oscillator which is capacitively coupled to an- 
other 59- This stage is used as a doubler or straight buffer 
stage depending upoa the crystal used and the frcqiKaqr 
desired in. &e maL The doidyler m buffet SUffs h fdWed 



by an 841 which is link coupled to a pair of SOO's in die 
final Class "C" stage. 

The audio system consists of a 76 resistor coupled to an- 
other 76 as voltage amplihcrs. This is fed into two type 
45 tubes functioning as a driver stage for the two 800*s in 
Class "B" which produces a full 100 watts of audio powen 

Two power supply units are required for this transmitter. 
These are very similar in design — both use the efficient 
triple winding plate transformer Wbich tediiQ^ file nmnber 
of transformers in the power suppli^ |^ an fltsdilte mbir 
JOaom. The power supply systems are rated toU over Ac 
hi^ieSt power loads which will be imposed on them in this 
drcuft 



BADIO FREQUENCY SECTIOH 





I 


















o 




e> +150 



6+400 



+ S0O 



MOO. 



RADIO FREQUENCY POWER SUPPLY 



• -1-1120 




+500 



+400 



+150 



Tl 

T2 

LI 



Kenyon Components 

FilamenI transformec type T360 



Phtc Transformer 
Filament (ransformer 
Filter dioke 



L3 fUtcr dwice 



type T65a 
lype T37!^ 
type T165 
type T165 
type T154 



1.4 Filter choke type Tl54 

Miscelfaneous Parts 

C], C2 2 mfd. nOQ volt condenser 

C3 i mfd, 600 voli condenser 

C4 d add. 600 Yolt wt^aaaec 

O ,1 mfd. IOCS) vdt cdodensCT 

20 



Rl 75,000 ohm 50 watt 

R2 50,000 ohm 50 wuit 

R3 1»000 ohm 75 watt 

Tuties 

VI, V2 type 866 tubes 
V5 type 83 tube 



i 



XMITTEH »> MMUM. 




200 WATT MODULATOR UNIT 



+300 



Ti 
T2 

T5 

T4 



Rl 



lopuE trensfonner type Tl 

Interstage transformer type T56 
P. P, 45's to 2-800's type T25« 
Moddatioo transformer type T46t) 

100,000 ohm potentiometer 



+350 



Kl. 
R3 

R6 



4.000 uhm 2 WAtt 

lO.OOO ohm 5 T(^tt 

7^000 ohm 10 



R2, 700,000 1 watf 

KX Rs 2,500 cAm 1 watt 
TO^OOD ^ 1 Walt 
R6 300,000 o!«n 1 

R7 200,000 ohm 1 'H-att 

R*-' KHUH) (ifun 1 VrwH 

RADIO FREQUENCY UNIT 

Kenyan Components 

Cl, C^. C8. C!i, CM, Cn, C18 ( . ^ ^. ^ 
LK L2. L3, l.'i, r.\ L6, I.- J ^"^^^ 

C2, C6, C9, ClO, Cl2 .01 mfd- lOOO volt 

C5 .0001 mfd. 1000 volt 

C7 .0005 mfd. 500 voJt 

C17 25 mM. varkbie 

.002 mfd. IHM) vde 



C], C-i 
C2, C5 

VI, V2 

V3, V4 



C'5S +irao 

10 nifd. 25 volt 
2 mfd, 450 volt 

Tubes 

type 45's 



TO 
+ 1120 

R-R POWER 

SUPPLY 



V5, V6 type 800's 



VI, V2 
V5 



Tl 

T2 
Tl 
LI 
L2 



Plate transfoTmer type T65S 

FiliimtiiC transformer ivne T374 



200 WATT MCMHJLATOR POWER SUPPLY 



Tubes 

tj'pe 39 lubes 

type 841 tube 
tfpc mo tubes 



Filter choke 



L3»L4 Filter choke 



lype T^ 1 J 

type T165 
type T154 



Miscellaneous Parts 

Cl, C2 4 mh]. noo volt 
1 rnld. (SOO volt 
< ^ ^ mi-.]. ^OU volt 

C5 12 mfa. 200 volt 

Rl 75^00 ohm 50 watt 



B2 
R3 



VI. V2 
V3 



30,000 o*un 50 watt 
1,000 ohm 50 vatt 



Tubes 



866's 
5Z3 




•+3B0 



O+30O 



C-5SV 
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A 500 WATT C. W.— PHONE TRANSMITTER 



THE new type S^ti £eru bi^s art iiitd to full ddvdntdpe in 

this trjnsmilttr jnd btoiust i>f [he cxcdlcnt diaractcristits of 
these lubes* this unil hjs bL'aimt' imt: <.i( tht mosi pi>pi]lar for 
amateurs who ^o in foe hi^b ptwer jobs. 

A S9 used in (lie conventiiinj.1 iri-[et circiiU followed by two 
buffer stages usiny a tvpc and type 38 tube The imtpuf of this 
is fed into two type 3^ s CJass ' C" developing a "wallop" of 300 
watts. 

The audio end consists of a 76 feeding another 76 as s. voltage 
ampli&er which is coupled to two 2A)'s in push-pull paialkl. 



These tubes drive the two 8i8's in Cla^s "B". Since no grid bias 
is required in the Class "B" sta^^t, adjusimeois of this drcuit are 
gte-jily simpliiied- 

The R.F. power supply uses one of the new triple winding trans- 
formers (,i new exclusive Kenyon developmi'm ) . By means of 
[h]'. unit tht number of transformers is cedutt'd [o ;t minimum. 

The power supply for the speech amplilier is similar in design 

to ttiat ffa the KJ> wOkhi. tad mea die «ame type of tmorfqimcr- 
The li[teTlng afforded fay the large diodes ia ms supply unit k 

.iLltquace to eliminate entirely all objectionable lipple. 



RADIO FREQUENCY SECTION 




+150 +350 



+ 500 



+ 1250 



MOaTRANSF, 



RADIO FREQUENCY POWER SUPPLY 




c + 500 



350 



+ 150 



o B- 



MO WATTS KJ'. UNIT 



C6.CB.C17,C22 15 mmfd. variable 
C2, C4 .01 mfd. 300 volt 

O, CIO -002 mfd. 20O0 volt 



C13 

Rl ^0.000 ohm 1 watt 
R> 20,(KI0 ohm 23 watt 
R3 10,000 ohm 50 watt 

22 



M toH' 1500 
.002 mfd. 500 Ttdt 



R-l 2.000 ohm 75 watt 

R. F. C. Radio Frcgueocy chokes 

smtflbU for fivquaides used. 

VJ tvpe 59 tube 

V2 lype 10 or 801 tube 

V4,V5 type S58 tubes 



XMITTEH ^> MMUAL 



MODULATION UNIT 



TO 
CLAS5't5f 

amp'frJ 




+ 300 



Kenyon Components 

Tl Input tr.msfiirmtr [ypt Tl 

T2 Inttrslage transformer type T36 

T3 P. R 2A3^s to 2-858 Oass B type T259 

T4 Modulation transformer type T463 
Rl 100,000 ohm potentiometer 



Kenyon Components 

Tl Fihtmcnl transf<irmer rypc T360 

T2 Pbttf IiAnsfnrmer typt T660 

Ti Filament transformer type T374 

T4 Jilament transfonaer type T363 

Kenyon Components 
Tl Filament transformer type Ti60 
T2 Plate trap^orm^ type 
T3 Filament tnmi^bfmer type 1^370 
T4 Filameot transformer type 1^61 
LI Swinging cboke type T516 





C-5S 


500 WATT MODULATOR 


R2 


10(1,000 i'h:r\ I v\\tt 


R3, R8 


2,^00 ohm 1 wait 


R4,R7 


10U,00<J ohm L watt 


lO 


50,000 X vm 


m 


300,000 r^m 1 watt 


R9 


10.000 ohm I watt 



TO 

+ 1120 
R-F. POWER 
SUPPLY 



Cl, C4 
C2, C5 

V!, V2 
V5. V6 



500 WATT R.F. POWER SUPPLY 



Ll, L3 Filter choke 
L3 Filter choke 



lype TI77 
type T152 



Rl 

R2 



C4 



VI, 
V3 



V2 



Mfscclfafieous Pam 
500 WATTS MODULATOR POWER SUPPLY 

L2 Filler choke type Tl6'^ Rl 

L3, L4 Filter choke type Tl 54 R3 

CJ, 4 in£d. 1500 volt 

C4 e Qtfa. 6D0 

C5 U mfd, 200 volt VI, V2 

Rl 30,000 rfun 30 watt V3 



10 mid. 2^ volt 
1 mfd. 430 volt 

type 76',s 
type 2A3 s 
type BWs 

4 mfd. 600 volt 
60,000 ohm 75 watt 
23,000 ohm 50 watt 

type &66 tubes 
type 85 tube 

50,000 ohm 100 watt 
1,000 ohm 50 watt 

$66 tubes 
type ^3 to^ 



MODUIATION POWER SUPPLY 



o + li20 
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1 mOWATT PHONE AND C. W. TRANSMITTER 



MODERN trend in high power transmitters is toward 
eliminating as many stages as possible, consistent with 
good results and superb tjuality. Tliis transnntter Iifts Iscicii 
designed with this point in view, as well as economy as to 
space requirem^ts whtrever possfMe. 

The tube line-up in the R.F. section is a 6L6G beam power 
tube used as a crystal controlled oscillator, which feeds into 
an HF 200 buffer amplifier driving two HF 300*s in the 
iinaj. 

The section for "phone hounds"" is not shown in its 



cntirtty. Only the final output tubes arc shown. These 
HD 2(>^A s are capable of delivering a full 500 watts of 
audio powtr when properly driven. Tlie reader is requested 
to refer to the 36 watt amphfier using fouE 2Ay$ (Page 15) . 
This ampli&cr wiiefi imd widi a T-260 output trans- 
former will drive tfie twcr HD 203A's to full output with 
little distortion. 

The husky modulation transformer capable of carrying 
the full R.F. Class "C" load without attenuating the low 
notes d factor to consider when constructing a transmitter 

ot' thL'se proportions. 



VI 



RADIO FREQUENCY SECTION 

V2 




+300V. +40GV. 



C5. C7, C8, C12l .| - Lr 
Li; 12. 13. Lil L5 f ^™ T*^'' 

C6 20 mmfd. variable 

ClO, CU 15 mmfd. variable 
Cl, 3, 4 ,1 maifd, iOOO volt 

C9 .002 mmfd, 1500 volt 



B-HTSO 

1 KILOWATT R-F. UNIT 

C13 -002 miiifJ. miU 

Rl 10.000 ohm ^ u.jfr 

R2 -100 ohin ^ u.irr 

M 5,000 ohm UKI wait 

R4 3,500 ohm 200 watt 

RADIO FREQUENCY POWER SUPPLY 



TO MOD. TRANS. 



Tubes 



V3. -i 



HF 100 
HF ^00 




0 +2000 



o + t750 



«+400 



« + 300 
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T2 

Tl 
T5 



Kenyon Components 

Plate transfi>nTKr ^p? T663 

Filament tfansfortoei:' type T^66 

PI,Trt rr-insf'irmtr type T662 

Fil.imtnt iran^fnrmer ivpt I' 36 2 

Filamtnc transformer lype T351 



POWER SUPPLY 
Ll, LI Filler dwAe type Tl77 

L3,L-j Prfr.j diiiLc tvpc 

Mi,st:ollaiieous Parts 

Li. i 2 2 iiiKl. 2500 volt 
f C I J II. III. 2lK)ll volt 

i KILOWATT MODULATION UNIT 



Rl 
R2 



^ 200 watt 
^0,000 (to 200 watt 



P. P. J= 



:AVs t<i p. H. D, 205A\ typt: 



VI, V2, V3 and V4 type 866 tubes 
Tubes 



n 

T2 ]>. p. H. D. 2d>A ^ jn CLtss C type T-i70 

A suitable speech amplifier to drive this unit is shown on page 15. 



VI. V2 HD 20^A tubes 

Miscellaneous Parts 

Cl .002 mfd, 2500 volt mica 

R.F. C. 2.5 milliheiiries 



Ken yon Coiiipojient^ 

Tl Filumtnr ^^,^n'<tomMf type T360 

12 PLflt rT,.ii'.l\tFrntr lyp^' T66\ 

1. ? FiJ.LmLiii [ I .yn-^hiniKr i\ pt T >6I 

Ti [i,iit>Iinmtr type T220 

LI Swingmg choke type T52I 



MODULATION POWER SUPPLY 

L2 Filter choke type Tl77 

L3 Filrti dhtki. type T166 

Mijtttllaneous Parts 

Cl 2 mid. 2^00 volt 
CZ 4 iiitJ. 2000 volt 
C3 24 nrfd. 200 ^ 

MODULATION UNIT 



Rl 50,000 ohms 100 watt 
R2 1,000 ohms 50 watt 

Tubes 

Vi, V2 type 366 tubes 
V3 type 83 tube 




6000 
6000 



■o 4000 



oB+R.F 
POWER 
SUPPLY 



C-67.5 



+ 1750 V. 



MODUUITION POWER SUPPLY 



< 




B- 



C-6T-5 
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A 100 WATT HIGH FREQUENCY PHONE TRANSMITTER 



THIS ultra modem 56 m^acycle transmitter is the prac- 
tical answer to frec|aau7 stabiliQr oa the bigjaeii fre- 
quencies. The oscillatoc is 2 mSi ^tappress6r le&i 
back to increase the hAfi^Ofii^ Mput. The fifnclameataj 
crystal frc"L|uen:)' used to obtain 56 megacycle operation is 
7 MC. 

Modulation is accomplished with an audio frequency 
amplifier comprising four type 46 tubes m push-pufi parallel 
in the output This audio system conservativtly develops 



a power of 50 ^mtts wMi low distortion or hamionic content. 

'I wo separ.itc power supplies are used in this transmitter ; 
oiU' supplies plate and hlament current for the K.i\ portion 
ot rhc circmt ^nd the other the speech amplifier. This is 
necessary due to the large current fluctuation in the Class 
"B" circuit. The swinging choke Ll in the audio power 
amplifier supply provides good tegulation neosssary in a 
ClftM circuit such as tiiis whete tbe Current dnia rt- 
<]uiremcnts from static load to full output are SO varied. 



Ll 
L2 

L5 

L4 

L5 
L6 
L7 



Tums 

9 
8 

4 
9 
10 
7 
3 



COIL DETAILS 7 MC CRYSTAL— 56 MC OPERATION 

Winding Spaced To Coil Tuna WindingSpKcd Te 

\, i""^]' L8 4 1 inch center tapped 

Vi !"<^{; I-y a i3/4 inches cciiier lapped 

va ^"C" Coils Ll lu art wound un H/^ inch plug-in cod forms. 

3^ Coils L6 to L9 are wound 1^4 inches in diameter, self supporting. 

I MWm Condenser C22 is a home made three plate split stator tank 

I in* Gf»ideDaer, plates apaoA \^ indt apart. The value of other com- 

?4 ^ndi poiwnts foduded jn ^ Ifst of puts. 

BADIO FBEQUENCY KECTION 

C.7j^ 




RADIO FREQUENCY POWER SUPPLY 



TO MOO 



• + 1100 




+-170 
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CI 

C5>C5,Cy, Cn,Ci5 

Ci8, C22 
Rl, R5 
R2 
R4 



HIGH FREQUENCY 100 WATTS (R.F. SECTION) 



250 mmfd niri^ 

100 rhmfd. vanable 

^0 mmfd. split stauii 
'>0,U0O <ihm 2 wan 
15,000 ohm 10 watt 
60.000 ohno 50 vatt 



R5 50^000 ohm 20 watt 

ci^a^xSS ^^1* 

CIS M mfd. 20O0 Tolt 

C17,C20 10 mmfd. vftriable 

MCl, 2,3,4,5,6 2.5 miHiheAry 



Tubes 

Vl. V2 type RK25's 

V5, V4.V5 type 55Ts 



Kenyan Components 
Pl.iti ^upp]\ irMiisJiinnfr type T658 

Pn\\cr supply hJament transformer type T5S5 
FfUmtnt transformer type T356 

Ll,L2 Filter Choke 
L5,L4 Filter choice 



'i J 
T2 



RADIO FREQUENCY POWER SUPra,Y 

Miscellaneous Parts 

Cl, C2 2 mfd. 2000 volt 



I - 



type T168 
type TI54 



Kenyon Components 
Micrijpliuiit input transturmers 
Single plate to jnish pull grid 



rypt Tl 
type 1^3 



Tl 

'I' 2 

T3 Push-pull: Class B input transformer type T257 
T4 ModuJation transformer (o 3000, 

type T457 



5000 ohms and "iflOO ohms 



C3, C4 4 mfd. 650 volt 

Rl i^ssm iihm 50 watt 

R2 35,L100 ohm 10 watt 

R3 10,000 <ihm 10 watt 

R4 ^.OOO ohm 10 watt 

MODULATOR UNIT 

Tubes 

VI, V? type 56 tubes 

V3 type 45 tubes 

V5,V6,V7,V8 type46tobM 

MjsceUatieotiS Pafts 

Rl 150,000 ohm potcbtiometer 

R2, R7 2,000 ohm 1 watt 
E3 100,000 ohm 1 watt 



Tubes 

Y1,V2, V3 type 83 tubes 



R4, R6 50.000 ohm 1 wact 

R5 250,000 ohm 1 watt 
Rfl 10,000 ohm 1 watt 

750 ohm 10 watt 
RIO 20 ofam CT 5 watt 

CI, C4 10 mfd, 23 volt 
C2, C5 1 mfd- 450 volt 

C6 25 mfd. 100 volt 



Ken yon Components 

Filamcitc tr.inslormtr type T364 
Plate Iranslormer type T655 



Tl 

T2 

LI Swoiging choke 

L2 pater dK*e 



POWER SUPPLY FOR MODULATION UNIT 

Mi&ceUaneous Parts Ci, C2 

Rl, R3 ^0 ohm CT 10 waft 



type T510 
type T153 



1^ 
R4 



y\hm 20 w.itt 
40.01 JO uhm 50 \^alt 

HODULATIOH UNIT 



Vl, V2 



Two 8 mfd. connected in snies 
8 mfd. 450 volt 

Tubes 
type 83 tubes 




TO -moo 

n-F, POWER 
SUPPLY 



BK>DULIlTION POWER SUPPLY 




+250 
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A 5 METER TRANSMITTER AND RECEIVER 



'TP HIS circuit differs from the standard transceiver in that 
separate tubes are used for the osciDator of the trans- 
mitter and the detector of the receiver. Because of the 
difference in the rec^uireinents for these two components of 
the system, it was found that the common method of using 
only one tube for both operations with a change-over switch 
for shifting from one to tihc oHicr, was not entirdy safe- 
factory. If the constant? were adjusted for receiving, the 
oscillator characteristics were poor and vice-versa. 

Ulis circuit a:vofds tfiis difficulty by using separate tubes, 
tuning circuits and even antennas so that the two circuits are 
entirely separate. This results in characteristics which im- 
pssm tlie ovmll c{>mHon oF this nntt. 

Since the audio frequency amplifier and modulator system 
are so similar in requirements and operating conditions, the 



same unit serves the double function. This is obtaioed with 
a tloubie \^inding input ^aosfdnner and i change-over 
switch at the output for feeding into phones or into the 
oscillator. 

The change-over switch shunts the ampliJier from "trans- 
mit" to "feceive^' positfen and nko opens the filament of 
the detector tube for sending anii iIk osLilLuor uilx- tor 
receiving. The same switch also opens the microphone cir- 
cuit when receiving, to economize m battery consumption. 

A potentibmetet connected across the secondary of trans- 
lormer Tl operates as \ofiiriie i.ontrol in iJie receive" posi- 
tion and as microphone gain control in the "transmit" posi- 

toon, . A separate visrwd^le rfieostat ^ as a regeneration 
«>ntrol. 



TRA^BCEIVER 
list of Parts 



Kcjiyon Components 

Tl Mike iiiu ihiJj^t: Irdn^furiiiLT type 

T2 Drivrr [r.iniformtr Ui 19's type T252 

T3 ModuJiilion transformer 195 to 

3,000 and 5,000 ohm type T452 



Tub 



V2 30 tube 

V5 tube 
V4 19 tube 



MisceUaneous Parte 

Cl 15 mmfd. variable 
C2 25 mmfd. varUbk 
C3 10 mmM. vflTiable 

C'< Wit2^ mi-.]. 

C7 ,003 lilt J. 

Rl 5,000 cjhm 1 wjit 

20 megohm 
R3 100,000 ohm variable 

R 1 1 £»hm ^ wnn 

i<6 500,000 ulini piilenikmitttr 
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XMITTEH <^ MMLAL 

A TWO-TUBE 5y METER TRANSCEIVER 



'TpHJS small transceivei, for portable use, to be thrown 
]&k> the cfttot tikax to jRfoimtes^ is a poputo itdm *Iue 

to its low cost, simplicity of design, foof-proof operation 
and tompactncss. The tntirt- unit tan be mounted in a 
small carrying case, which can be picked up and moved 
from place to place easily. 

Tht tubts used in this unit art a 6A6 and a type 42- 
These tubes, by means of a switching arrangement, shown 
la t^K dfCuit diagram, function as osdllatoT and modulator 
for the tf^nsFDitter, and detector and amplifier when used 
as a receiver. 

Since the batteriLS wili in all probability be contained in 



the same case as the transceiver the unit is ready for opera^ 
tim ^ a niomenf s notice bf ^gly ti^r^ oa the switth. 

The actual constructional lay-out of unit is left to tfae 
individual constmcbur, ^nce diere are oQ ^iltlngent ce^aie- 
mcnts as to lay-out of parts, 'jtc. The oidy t^oicment is 
that all wires be kept as short as possible wad that mount- 
ing and wiring be done in a neat and wodonanlikc mumet. 
This is necesssry in a p(»table as it is often, subjected to 
severe abuse. 

The antenna for 5 meter operation can be either a I'ertical 
rod, or a wire of suitable length elevated as hi^ as possible. 



Tl 

L2 



].l 

RCF 

Cl 

C2 

C3 
C4 

C5 
C6 



TRANSCEIVER (5 METERS) 
list of Parts 



Kenyon Components 

Input iraD^ormer type Tl 
Plate impedance choke type Tl 56 

Miscellaneous Paris 



S Tunis No. M v.-isc^ wouiiii on V," ^1^m] upptd at ^rd turn 
fnnii grid tiiJ uf coil, 

m turns of No. 54 D. S, C on form. 

!"> mmfd. variable 

\ 5 mmfd, variable 
,25 mfd. 450 voir 
.006 mfd, 450 voU 
.001 mfd. 4H> volt 

.01 mfd- 430 voJt 



CT 25. mfd. 25 voll 
C8 .01 mfd. 430 vuk 

C? ,01 mfd. 450 vole 

CXfi .2? mfd. 450 i^lt 
Rl 5,400 ohm 1 -watt 
R2 400 *Am 3 watt 

mow 1 -wm 
25,000 ohm 1 watt 

R5 10,000 ohm I watt 

R6 500,000 ohm potentiometer 

R7 10,000 ohm 1 watt 

Tubes 

Vl typeSA^tube 

V2 type 42 tube 



PHONE 



MICRO- 
PHONE 
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Ohms Law for D.C. 



E 



G = 



IxR = 




T 
1 


E 


P P 




R 


Vr e ' 


= EG 


E 


r> p 


I 


"I" 


p ^ 1^ " 


(; 


I 


12 p 


1 


E ~ 


P ~ E* " 


R 









USEFUL RADIO DATA 

Resistor F<Hi]ii]la 

R, X R 



R 



Rt = 



R, = 



li,-hR. 
RtRs 



for two refflstors 



Ri — Rt, 



R. = 



Ri— Rt 



Ht = 



Fw three or nme resistors 

1 



1 



1 



1 



R. ^ R. ^ U. R. ^ 



E 

I 

R 

P 

G 



= Voltage 

— Current — Amperos 
= Resistance — ohms 
= Powor'^ — watts 
= Conductance — mhos 

Ohms Law for A.C 



Resistors in Series = Ri + 
Ra etc. 

Resistors in Parellel — 
Rt = Total re^ance 

Ri = One vahjc of li 

R^ = Another value of H 

Condenser FfMmula 

Ct = Total Capacity 
For Condensers in parallel 
Ct = C, + G. + C,, etR. 

For Condensers in Series 



OrZ = ^ R2 4- (2zFL J ''^^ ^"'^ condejif>tTs = 



OrZ=^,E = I2,l=| 



C, + C, 

(■:tc, 

Ci — Ct 



I = 



E 



E = I VXa 4- R' 



Ct for three or more = 



] 



E 



1 



1 



VCXL — XC)» + R* 
E = I V(XL — Xc)2 + R2 

Where 

X = Keaclante — ohms 

Xc = Capacitive reactance — ohins 

XL = Inductive reactance — ohms 

Z — Impedance — ohms 

R = Resist aiice — ohms 

L = Inductance in henries 

C = Os^mdty fai f artt<k 

F Frequency — cycles per 
second 

2i: =6,28 



1. 



c. + a + a 



Equivalent Series Resistance 
of Shunt Resistance Acn 
a Omdenser 



The effect of a high value of re- 
sistance connected a<Toss a con- 
denser It lay Ijc ri'solveil In hi \hf 
effect of a resistanro conoerlrii iti 
scries witli the eondeiiser liy iLU'^ia^^ 
of the followiiifc r(ni:i(ioii in which 
"r'* is the shunt rcsishince and '^R" 
is the equivalent seriey reaistiiJice. 



R = 



1 



(6.28f)* X C» X r 
30 



Resonance Formida 

Foririiiias — 



F Frequency in Kilocycles 
L = Inductance in Microhenries 
C = Cftpaoity in MiCTofarftda 



Fa - 



25330, 



L = 



25330, 



LC F^C 
Gain of Ampliff er Stage 

Mu = Amplification factor 

HI = Plat^load 

Hp = Internal A.C. plate resistance 
of tube 

in 



G = Mu 



HI + Up 



Impedance of resistor and either 
capacitive or inductive reActajice in 
parallel, 

7 - 

^' - v'lFT^ 
II H HEul Z are ktiowii — 



X = 



2R 



If Z and X are known — 



R = 



XZ 



v'X'— Z' 

A>C, Current and Voltage 
Relationships 

Erc^ = ffrff X1.414 = Eav*Xl.57 

= ^cnix X ,7IJ7 = f^.^Xl.ll 
I'l^v^ = Em2x X .\yMt =^ A'cff X 

Sharpness of Resonance 

The ratio hctwem \\w inductive 
rciictaiiee of a roil and ila effective 
icsistanci' !'iv('> a nirasure of effi- 
ciency known as the *'Q'\ 

^ 6.28 xf jEL 
^ R 

Frequency — Waveloigth 
Conversion 

To convei ! iVequcncy in cycles to 
wavelength in meters. 

Wavelength ^ 29D,820,0()0 
in Meters £ 

To convert wavelei^^ m meters 
to freqaency in eyclea. 

Frequency ^ 299,820,000 
in Cycles Wavelength 

in Meters 



1 



1 



XAirrtEH 




USEFUL RADIO DATA 



Abbreviations for Radio Terms 

All! I ri;il inji omront . , . !i,f, 

Aiiiprj'i ijiiiijicre^) aiup' 

Aii1i'iHi;i ant. 

Audio frequency a-f. 

Centimeter cm. 

Ounliiiuous waves c,W. 

( 'vcles per second ^ 

iSeciM db 

Direct ^^urietit d,c. 

Electromotive fort-e r ' • e.m.f- 

Frequ^qy . f • 

Ground gpd- 

Henry E. 

High frequent-y iLf. 

Intermediate fi-i;(iuen<;y i,f. 

Iiilcrru|jted coiitiiiuoiis wavos i.i.w, 

Kilnryrli's {|H'r sccniull kt'. 

Kilow;iM , - kw, 

Me^ao'i'lt" ijHT sei'uinl) , . . . Me, 

Moffohin . , , MtJ 

Meter m- 

Micmfurad , . , , yJd. 

Microhciu-y yji. 

Micromicrofarad ^^d. 

Microvolt Itv. 

Miurovoll per metei- - . [Av/m- 

Microwatt t*-*- 

Milliainpere ma. 

Millivolt , , , - , mv. 

Milliwatt mw. 

Modulated continuous wave* m-c.w- 

Ohm Q 

Power - P. 

Power factor p,f. 

Radio fT'e<|uerii'y r.f. 

Ultra-high IVi'queney u,h.f- 

Volt (volts), ..." v. 

Watt i^watlss w. 

Stondard Symbols to Electrical (teantifi^ 

Admittance F, 3/ 

Angular veloeity (2%f) <o 

Capacitance , . , r 

('onducfrtnce (1, ii 

Cunvnt . .-._,.,-..,/,' 

Diclectiii- roiistHOt K 

!''ip<|ueiicy . . . / 

ItniH'daiU'e . 

Iiidiu'lainc /. 

MafTuefic iiiH'ii^^ily 

MaKuetie fiux ^ 

Magnotir tiu\ density B 

Mutual iniliic tance M 

Piirnieability i- 

Phasc displacement b 01 



Power 



r 



Quantity of electri^ty Q, tj 

R^actan^e X,x 

Be^fitaBce B^r 

SuBceptance b 

Speed of rot&'&m n 

Voltage E,e 

Watts W 



Conversion Table 

Factors for Gmversloii, Alphabetically Arranged 

Muidphf 
Amperi's 

Ampores 
Cycles 
Cycles 
Farads 
Farads 
Hi'nrys 
Henrvs 

Kilocycles 
Mhos 

Microamperea 
Microfftr&dfl 
Microhenrys 
Micronihos 
Micro-ohiiis 
Micmvoltt; 
Microwatts 
M icromicrof ariids 
Mi 111 amperes 
MillihenrvR 
\lillinihi>^ 
M ilTicihnt^ 
Millivolts 
Milliwatts 
Ohms 
nhnis 
Volts 

Watts 

Watte 

Letter 

Grid potmlaal Et,et 

Grid potentfei of grids 1, 2, 3, . . . Grids are Esi, En, 
numbered in order of proximity to cathode Eu 

Grid current 

Gri<l romiurtaiKe 

fJrid rcsislriJii'*' 

(iv'id bia> voltaftv 

Plate pfitcutial . . , - Kp, ep 

Plate current ^ . . , . . Ip,ip 

Plale (■oniliu'ta[ie<' , gp 

Plali' lesislaTice rp 

Plate supply voha^e Eh 

Emission 

Mutual conductance qm 

Amplification factor ]^ 

Filament terminal voltage E/ 

Filament current ,1/ 

Filament supply voltage , Ea 

Gri<I'plate capacity Csp 

Grid-fiiament capacity Ctf 

Plate-filament Capacity. Cpf 

Grid capacity (Csp-i-Cgj) ........ ^ Ct 

Plate capacity (Cgp-\-Cp/) Gp 

Fibment c^>acity (fitf-^Cpj) Cf 

SmaJl lett^ rrfer to instantaneous values. ■ 



By 


To 


X 1,000,01(0,000,000 


m\ crotii itroamperea 


X 1,000,01X1 


mirriianipere? 


X 1.000 


nLi!liaiiip(TPs 


X IKKUHIl 


au■t;iU'y('U'^ 


X .001 


kiloi'vdo:' 


X 1.000.000,000,000 


ni ieromicrof arads 


X 1,000,000 


microfar&dH 


X 1.000,000 
X 1,000 
X 1,000 

X tJtXSOfiOQ 
X 1^,000 
X .000,001 
X .000,001 


cycles 

VOltfl 

oydefl 
imcromhos 
amperes 
farads 


X .000,001 


henrj^ 


X .000,001 


mhos 


X .000.001 


ohms 


X .000,001 


volts 


X .000,001 


wattfi 


X .000,000,000,001 


farads 


X ,001 
X .001 


amperes 

Henrys 


X .001 


mhos 


X -001 


ohms 


X .001 


volts 


X .001 


watts 


X 1,000,000,000.000 


mi<:romjcro-ohma 


X 1,000,000,000 


n^icfo-ohms 


X 1,000.000 

Hum 


micrQvolta 


X 1,000 
X .001 


kilawattft 



for Vacutufl Tube Not 



micui 
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USEFUL RADIO DATA 



Inductance Calculations 

Tlie Inductanee of singic-liiyer coils for transmitters 
an^l r('c*'i%cra are easy to calculate from the following 
formula: 

a2 As 

L 

3A + 9B 

where L is ihn iiiiiiu'l;nir(' in iiiii'ioiiE'nrvs 

A is the mean diaiueter of the coil in inches 
B is the length of wlo^tig in inches 
N is the number of t urnfi. 

To deterfloij^ the numbers at turns a dngle la\^r 



^ = \ XL 



0.2 A^ 



Centigrade and Fahrenheit Degrees 



Dog. 
C. 


V. 


1 
1 

Deg. 

C\ 


F. 


1 

C. 


F. 


C. 


Deg. 
F. 


0 


32.0 


26 


78.8 


51 


123.8 


76 


168.8 


1 


33.8 


27 


80.6 


52 


125.6 


77 


170.6 


2 


35.6 


28 


82.4 


53 


127.4 


78 


172.4 


3 


37.4 


29 


S4.2 


54 


129.2 


79 


174.2 


4 


39.2 




S(i.O 


55 


131.0 


SO , 


17ti.O 


5 


41.0 


31 


S7.S 


M\ 


132.8 


81 1 


177.8 


e 


42.8 


32 


89. ^) 


57 


134,6 


82 


179.6 


7 


44.6 


33 


9L4 


58 


136.4 


83 


181.4 


8 


4G.4 


34 


93.2 


5f* 


138.2 


84 


183.2 


^^ 


4S.2 


35 


05.9 


60 


140.0 


85 


185.0 


U) 


50.11 


31) 


^►5.8 


61 


141.8 


86 


186,8 


n 


51.8 


37 


f+H.O 


62 


143.6 


87 


188.0 


12 


53. G 


38 ' 


190.4 


63 


145.4 


88 


190.4 


13 


55.4 


39 


102.2 


64 


147.2 


89 


192.2 


14 


57.2 


40 


104.0 


65 


149.0 


90 


194,0 


]:> 


59.0 


41 


105.8 


66 


loO.S 


91 


19S.S 


iti 


60.8 


42 


107.6 


67 


152.6 


92 


197.6 


17 


62.6 


43 


109.4 


68 


154.4 


93 


199.4 


IS 


64.4 


44 


111.2 


69 


156.2 


94 


201.2 


19 


66.2 


45 


113.0 


70 


158.0 


95 


203.0 


20 


68.0 


46 


114.8 


71 


159.8 


96 


204.8 


21 


69.8 


47 


116.6 


72 


161.6 


97 


206.6 


22 


7L6 


48 


118.4 


73 


163.4 


98 


208.4 


23 


73.4 


49 


120,2 


74 


165.2 


99 


210.2 


24 


75.2 


50 


122.0 


75 


167.0 


100 


212.0 


25 


77.0 















Iteg£xi^|4ti6 32 equals..., degF 

Deg F — 32 -5- L8 equals degC 



The Creek Alphabet 

Viirioufl letter.'i i^^ ilio "ln'ck idpluilH'i appear eon- 
stfmtly m radio forniuitie^ charts, aud diagraiflB, 

Here is the wfade alphabet frar hmdy reference- The 
first column shows the capital letters, the next one the 
smiill letters. 



i irt-fk I^etttT 




English 




Equivalent 


A a 


— 

Alpha 


a 




Beta 


b 


■1 ■ 

r T 


Gamma 


d 


A I 


Delta 




Epmlon 


e 


z l; 


Zeta 


z 




Eta 


e 


e 6 


Theta 


th 


I I 


Iota 


1 




Kappa 


k 


AX 




1 


M ^ 


Mu 


m 


N V 


Nu 


n 


3 5 


Xi 


X 


0 0 


i )nii< r(>n 




fix 


Pi 


P 




Uho 


r 




Si^nui. 


s 




I ail 


t 


T u 


Upailuri 


u 




Phi 


ph 




Chi 


ch 




Psi 


pa 
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Determining Meter Shunts and Multiidia^ 
27 Ohm fO-l) MilLiamnietcr 





i 


l!(\-^islain-e in 


Ohms' 


Multiply 


Scale 


Use as 


of MultiplH'V ftv 


old Scale 






Shunt 




by 


0-10 


VoltiiioTin* 


10,000 


M 


10 


0-50 


a 


50,000 : 


M 


50 


O-lOO 


u 


lOO.OOO 


M 


100 


0-250 


u 


250,000 


M 


2^ 


0-600 


U 


500,000 




m 


O-IOOO 




1.000.000 


M 


1000 










0-10 


Milli ammeter 


3 


S 


- 10 


0-50 


u 


0.551 




50 


0-100 


u 


0.272 


S 


100 


0-500 


tt 


[ 0.0541 


1 ^ 


500 


m dlnn (0-1.5) ^^unmeter 


0-15 


Vdltmc'tei" 


' [{).(m 


M 


10 


0-150 




100,000 


M 


100 


0-750 




500,000 


M 


500 


0-15 


Milliammeter 


3.89 


S 


10 


0-76 


ii 


0.7U 


S 


50 


0-160 


a 


0.354 


s 


100 


0-760 


a 


0,0701 


8 


500 
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con. CHART SPECmCATIONS 



Cond«nivr 

CdpacHy 
Mmfd. ' 


SingU 
Section 

1 


per 1 
Section 


Turni of ^f^' Coppar 
Tubing Spaced I'/t" 


1 TurMorNo.l2Win 
Spa»d On* 
Diamatar 


Tunnof Ko- 12 
D.CC, Wlra 
Clof a Wound 


TurMofNo-h* 
0,aC Wira 
CPoia Wound 


Coll Di«ni«4*r Inchei | 




2 


21^ 3 


1 

1 ^ 


6 


2 


, 2i/, 


3 31/, 




2 




3 


I'/j 


2 


2^3 


3 


I7»5b. j 
band 1 


250 
100 
50 


500 
200 1 
100 


\ 

\ 




1 


21 

- n-i 


ri 
r 


1 45 


34 27 j 
56 ! 

J_ 1 IJLLIB 1 


55 

■ ■■ ■ ■ 
j__ _ 


36 
54 


27 


23 
42 

1 


SO 


1 34 
j 22 


26 
50 


1 22 
' 40 


3500 kc 
bMd 


250 
100 


500 1 
200 


! 
1 

■ ILI ■ 
LL_|__ 


18 


11 

22 


■ ■■ ■ ■■ 

!& 
25 


20 
40 


14 

^0 
50 


r2 1 9 

72 fa 

42 30 


IB 

34 


12 
25 
40 


10 
18 
30 


^ J 

8 
\h 
25 


P6 

30 


12 
21 
40 


PO i 

PB 

30 


14 

24 


7000 kc. 
band | 


250 
POO 

50 


500 
200 

too 


10 

22 


7 ' 6 
15 12 

1 22 


5 
9 
15 


4 
6 
PO 


rr 

15 

24 


6 
10 
17 


5 1 4 
8 1 7 
P4 12 


7 
12 
22 


6 
10 
16 


5 
8 

12 


6 
10 


6 
11 
IB 


5 
10 
14 


4 
B 

12 1 


6 

1 


14000 kc 
band 


250 
100 
50 


500 
200 
100 


4 

a 

14 


h 5 
10 8 


■ ■■ ■_■ 

4 

i * 


_ 

4 


6 
8 


2 
4 
« 


J_ _ ■ l-UB 

5 - f 


5 

a 


4 
6 


3 
5 


4 


3 

5 

a 


2 
4 


1 

3 
5 


■ 

4 


28000 kc, 
band 1 


250 
100 
50 L 


500 
200 , 
IDO i 


1 \ 


■ 

^£ 1 nriar 1 

4 3 1 


1 


_ _ _ 1 

■ ■■_LB 


2 
3 


2 
3 


1 t|-irln 


■■ ■ ■■ ■ 

man 

2 




■ JLI J 


■ ■ JBLI 


1 

3 1 


1 ■■ in ■ 
1 ...» 


■ jajBL 





DATA FOR MATCHED IMPEDANC& Q, COLLINS 
AND SINGL&WIR&FED ANTENNAE 



Frtqiiency 








in 


Dis. from end oj ta- 


Radiator 




KrhcycUs 


diat^r !o feeder cap 


?ftJff sen ion 


3,500 


48' 4" 


133' 6" 


66' 10" 


^,600 


16' S" 


129' 9" 


64' 1 1" 


3.700 




!26' 5" 


63' 2" 


3,800 


44' 6" 


123' " 


61' 6" 


3,900 


43' 5" 


119'10" 




3,950 


42' 8" 


118' 4" 


59' 2" 


4,000 


42' I" 


n6'io" 


58' 5" 


7,000 


2A' 2" 


66' 9" 


33' 5" 


7,050 


23"! I" 


66' 4" 


33' 2" 


7,100 


2V 9" 


65' 10" 


32'11" 


7,150 


23' 1" 


65' 4" 


52' 9" 


7.200 


23' 4^ 


(5411" 




7,250 


3" 


M 6" 


32' 3" 


7,300 


23' 2" 


64' 


32' 



m 


Dii, fram end if r^- 
diaior to feeder cap 




Jeedvr seeiion 


1 1,000 


12' 1" 


33' 5" 


16' 9" 


[4,100 


12' 


33' 2" 


16' 7" 


14,200 


ll'lO" 


32'ir' 


16' 5" 


14,300 


11' 9" 


32' 9" 


16' 4" 


14,400 


11" 8" 


32' 6" 


16' 3" 


28,000 


6' 


16' 8.5" 


8' 4" 


28,500 


5'11" 


16' 5" 


8' 2.5" 


29,000 
2S,S0G 


5'10" 
y ^ 


16' X-S" 
15'10.?" 


8' .05" 

ri\" 


30,000 


y 8" 


15' 7,5" 


7' 9" 


56,000 


3' 




4' 2" 


57,000 


2'11.5" 


8' Z?** 


4' 1" 


58,000 


2'U" 


8' 0.5" 


4' .05" 


59,000 


2'10.5" 


7'11" 


3'l K5" 


60,000 


2'10" 


7" 9" 


3'10.1" 



HARMONIC OPERATION MULTI-BAND ANTENNAE 



(.ontr.iry to ^L£K'r;il con(.t:ption harmonic type multi-band 
antenna systems do not resonate on integral harmonics. 



LejtKrA 

129' 9" 

126' 5" 

12 3' 

n9'io" 

118' 4" 
116'10" 
66' 9" 
66' 4" 



5.600 

3,700 

3.H00 

3.900 

4,000 
7,000 
7,050 



7,165 

7,390 
7,595 

"'.HOO 
8,005 
^110 
8,210 
14,370 
14,470 



14,550 

14,970 
15390 

I ^,H>n 

16,300 
1^420 
16,620 
29,105 
29,305 



29,210 

30,130 
31,010 
U.SOO 
32,640 
55,060 
33,450 
58,730 
58,990 



5fi,760 

60,450 
62,135 
65,500 
66,330 
67,140 



The table shown belou ^ivt-s the fret^ULnties ,it lAimh dif- 
ferent antenna lengths resonate at various harmonics. 











Harmonki 


65'10" 


7,100 


14,370 


29,510 




65' 4" 


7,150 


14,-570 


29,710 


59,?OQ 


64'11" 


7,200 


14,775 


29,940 


60,2^ 


64' 6" 


7,250 


14,880 


30,130 


60,640 


64' 


7,300 


14,985 


30,365 


61,110 


33' 5" 


14,000 


28,720 


58,180 




33' 2" 


14,100 


28,950 


58,640 




32'11" 


14,200 


29,16(t 


59,090 




32' 9" 


14,300 


29,290 


59,340 




W 6" 


14,400 


29.550 


59,870 





^3 



XMITTEH 6m MMUAL 



cau AMATEUR CALL AREAS IN THE UNITED STATES 

W-l tA.ii;it'aicin ^Alj cDimtitt. 

^^^J'K^' All counties, 

Mjiisachusetts... All counties. 

New Hampshire All counfies- 

Rhode Island All counties. 

Vennont All counties. 

Bergen, Essex, Hudson, Middlesex, Muniuouih, Ocean, Pdisaii:, and Union, 

New Yoric Albany, Bronx, Columbia, Dutchess, Greene, Kings, Nassau, New York, Orange, Putnam, Queens, 

^ ^ , Rensselaer, Richmond, RockTand, Scheneclady, Suffolk, Ulslei", and Westchester. 

Ddaware ^ All counties. 

Distria of Columbia All counties. 

Ma^^and All counties. 

New Jmey AiJantic. Burlm^riuj, Cundtii, Cjp<. May, Cumberland, Gloucester, Hunterdon, Mercer, Morris, 

Salem, Somerset, Sussex, and Waxcen. 
Pennsylvania. ^„ Adams, Berks, Bucks. Chester, Cumberland, Dauphin, Ddl«wue, FrMiklin, Lancaster, Lebanon, 

Lehigh; Montgomery, Northampton, Philadelphia, and 

™ , V'rgmia All counties. 

Akb-miii AJI counties- 

f^'orida AH counties. 

"•^B**- All counties. 

North Carolma All counties. 

Pu«to Rico. All cDooties.' 

South Carolina.^ „ All counties. 

I ennessee. „„„„.,„ .-..«„„^.,,... AW cotinffes- 

Virgin Islands All 

Arkansas All counties. 

"H^iana All counties. 

Mississippi Ail counties. 

New Mexico AH counties. 

Oklahoma. „ All counties. 

Texas... All counties. 

All counties, 

Califomia. „„, All counties. 

Hawtti,, „....„..,„..., All counties- 
Nevada „ All counties. 

Utah All CO un lies . 

W-7 Alaska All counties. 

'"^^ho All counties. 

Montana All counties. 

Oregon AH counties. 

Washington,,.....,.™ All counties, 

Wyoming. AH counties. 

W-8 MidiJgan.,.,-,,- ......,.„,. Alcona. Allegan, Alpena, Antrim. Aniuc, barry. Bay. Bcn^je, Berrren. Branch, Calhoun, CsSS, 

Charlevoix, Cheboygan, Clare, Clinton, Crawford, ELiron. hmmd. Gcntrscc, Gladwin, Grand, Tra- 
verse, Gratiot. Hillsdale, Huron, In^lj.im, IoiUhI, losci, I>,[helli[. Jiickvon. KjldmaziK>. Kalkaska. 
Kent. Lake, Lapeer, Leelanau, lnn.LUstcn. i iMn^-ston, M.itoinb, M.mistee, Mason. Mccu^la, Mid- 
land, Missaukee, Monroe, Montcalm, Montmorencj', Muskegon, Xcwdy^o, Oakland, Oceana, 
Ogemau, Osceola, Oscoda, Otsego, Ottawa, Presque, Isle, Roscommon, St. Clair, St. Joo^ph, 
Saginaw, Sanilac, Shawassee, Tuscola, Van Buren, Washtenaw, Wayne, and Wexford. 

New York.. Allegany, Bnumit. Cattaraugus, Cayuga, Chautauqua, Chemung, Chenango. Clinton, Cortland, 

Delaware, Lut, Es^cx, Franklin, Fulton, Genessee, Hamilton, Herkimer, Jefferson, Lewis, Living- 
ston, M,(.|iMni, Monroe, Montgomery, Niagara, Oneida, Onondaga, Ontario, Orleans, Oswego, 
Ocse^i). St. Ljv,itnce. Saratoga, Schoharie, Schuyler, Seneca, StedKii, Sullivan, Tioga, Tomi^ins, 
Warren, Wa,shington, Wayne, Wyoming, and Yates. 

Ohio... All counties, 

Penn^vaJUA. ..„Ailecheny, Armstrong, Beaver, Bedford, Blair, Bradford, Butler. Cambria. Cameron, Carbon, Center, 

clarion, CTearfield, Clinton, Columbia, Crawford, Flk. Erie, Fayette, Forest. Fulton, Greene. 
Huntingdon, Indiana, Jefferson, Juniata, Lackawannj, Lawrence, Luzticn., Lycoming, McKcan, 
Mercer, Mrffiin, Monroe, Montour, Northumberland, Perry, Pike, Potiei, Schuylkill, Snyder, 
Somerset, Sulliv^, Susquehanna, Tif^a, Union, Venango, Wflrren, Waj^ington, Wayne, West- 
moreland, and Wyoming. 

West Virgima, All counties, 

W-9 Colorado.-..^ All counties. 

1 f f i nor s .,, ..„.. „. „ . , AH counties. 

Indian,! „ „ AH counties. 

Iowa AH counties, 

Kansas AH counties. 

Kentucky AH counties. 

Michigan Alger, Bara^ Cbijipew^ Ddta, DidcijiKe, Gc^gebiCi Hou^iton, Iron, Keweenaw, Luce, Mackinac, 

Marquette, Menominee, Ontonagon, said S^Sokstft. 

Minnesota AH counties. 

Mjs50ijri.........„.«,.„..„„„„,......„,.,.AIE counties, 

Nebraska All counties. 

North Dakota Ail counties. 

South IDakota All counties- 
Wisconsin — , ^„..^„. „..,A1L counties. 

tfretfi' shthAd not be confnsed with the Unilsd Ra4io Syithiets, 

H 



XMITTEH 




mNML 



AF— Africa 



AMATEUR 



<AF) 



ABVSSIMA (EEhiopia) 
AFGHANISTAN (Aj 
ALASKA (NA) ^ ^ ^ 

ALBANIA (E) ^ 

ALGERIA (AF) 

ANDORRA <E) " ■ 

ANGOLA (Af) " 
ANTIGUA <NA)" 
ARGENTINA (SA) 
ASCENSION (AF) 
VL'STKAUA (O) 
U STIUA (E) ' - 
A/OKPS (AF) """" "■" 
FJAHAMAS (N'A)" 
BAHREIN ISLAND 
BARliADOS (NA) 

BELGTAN CnN(iO (AFT 
UELGUrM <E| ^ ' 

l!ER.%HJDA (XA) 

BOLIVIA <SA) ' - 
BRAZfL ^SAi 

BRITISH f;i:iA\A <sa) 

flniTrsii HONDURAS NA 

HkHJSH SOMA 
HrUiAkIA (E> 
t AMMROON5 

CAMLHOOXS <F>eBch\ ?A 
CAXAJU fXA) 

CHILE (SAt 

CHINA (A) 

CHRISTMAS ISLANT) (O) 
C(X:OS ISLANDS (0> 
COLOMBIAN RKPUBI lr rSAI 
COOK ISLANDS (O) 
COSTA RICA (NA) " 
CUBA (NA) 
CURACAO (SA) 

j:-r-7r4 

OK 
- YM 
0/. 
HI 

PK 

- m- 

SIT 
VRI 
ES 

ET 





DENMARK fE) 

EGYPT (AF) " - - - 

E^^^fS'^.^^fl^^'^^ ■ 

ETHIOPEA (Ab>Wia> 
FALKLAND ISLANDS /(;iV 
FANNING ISLAND C0)^^~ 

FAROE ISLANDS m' 

Fi;i ISLANDS fo/ 

FINLAND (K> " 

FRANCE (E) 

FR. EQUATORIAL AFIEICA'" 



VQI {'VR.^I 

~ OY 

^ . VR2 

OB 

-„._F3. F8 
^ ._.FQfl 



Aft TIBET 

AK _ SYRIA 

'M — ~ CHILE 

r\ — ' — - . CUBA 

— — — - MOROCCO 

r)i • — CUBA (fonea) 

CR4 - BOLIVIA 

rat ^•i"- CAPE VERDE 

I'Hfi —PORTUGUESE GUINEA 

C07 — ^ — ANGOLA 

tua — -sx- MOZAMBIQUE 

US^ — ^PORTUGUESE INtllA 

TBin '- — — MACAO 

■ TTMOIf 

^^j^ PORllTCAi^ 

Cri A/.CiRKS 

rx ~ ..MAJ>KIRA 

Jl CERMAW 

— IKISH FREE STATE 

iiri — - - -UBERIA 
hi- - - IRAN Cex-P^aJ 

- --- -- ESTONIA 

p:/ — -ABYSSINIA (Eihfopi^l 

f7 ^zz:jvfKB)-Km CALeSa 

^ - - - — ^FRANCE 



FRENCH GUIANA (SA) fvh 
KRENCH INDIA (A^ " ylz 

r^m™, }^S9-cm^:. (A) : 



aA-*HiBi A&MiIca 
O— 0»ante 



RRNCH WEST AFRICA 
i:A\!J[[A (AF) 

(-Ja^-^rAXV (E 

<;iIiR ALTAR 



<JKEKCE fE) 

(;rkenland^ 

<;rADELOUPE 

i'VAM fO) 

i-TATKMALA 
HAWAII (Ol 
WAIT! fNAj 
\iEDJ\/. (Aj 
H<>N(; Ki )\\; 



(NAJ 



JlOMIUJfAS (NA) "~" 

iirxcARY (e5 __ ; — ~ 



(A) 

STATE (E);.; 



rXlHA (A) 

II^AN ([^t^i.O 
IK AO (A) 

IKISH FREE 

ITALY CE) 
JAMAICA (NA) 
JAPAN (A) ~ 

J UGO S L AVI A"7E) 
KENYA (AF) 

LATVIA (E) ~ 

LIBERIA (AF) 



_.FFrt 

- ZltJ 

....D4 
ZB2 

CO) ..VRl 

— _G 

— ™. SV 

OX 

^- FG8 

K6, OM 

— _TG 

— ™ K6 

, HH 

.. HZ 
_VS6 
_HR 
_HA 
_TF 



_VU 



_VPS 



LITHUANIA (E) 
LUXEMBOURG (E) ' 

MACAO (A) 

^TAUAGASCAR (AFl 
MADEIRA (AF) 
MALAYA (A) _ " vSi 

MAXnU-KUO (A) " " " " 
MAIMlMQirE (NA> 

MAI RITlDs (A) - 

Mi:XICO (\A) (after I ^. 
MIUWAV ISLAND (O) 
MOROCCO fAF) " 

>.'f!^^.AM.RIO[^E (AF) 



-YT, 

_EL 



LY 

LX 



CR9 
FBS 

CT3 

VS3, VS.t 
VS9 

ZBl 

.. MX 

...FM8 

_ voe 

Jan. 1936) XE 

_K6 
_CN 
OR? 



\i/nn:kLANDs <L) 

m:\V CALEDONIA (O) ^ 
.NJA\ I OUNDLAND (NA) 
WAV HEBRIDES (O) 

M ZEALAND (0) 

NICARAGUA (NA) 
MliKRIA (AF) — 
Xll'E (O) ~~ 

XORTH BORNEO (0) 

NORTHERN IRELAiTD 



-YJ (• 



8) 

vo 

FU8) 
ZL 



NYASALAND C\F) 



_.__YN 

ZBl 

ZK3 

— . VS4 

- GI 

-- -V<J2 

_ LA 

. ZD6 



FB8 
FD8 
FES 
FF« 

FG8 
FI8 

FK8 
FLW 
EMS 
FX 8 
KOH 
KfN 
r08 
Ki<8 
IT4 
KIN 
FYS 

_ 

i;t _ 
NA 
II B 

lie 

HH 

HI 

IIJ. HK „ 

HP 

HR 



Arranged Alphabetically 

MAUAd \SCAR, RKUXiO\^|-'-'|.'N^,J 
TOGOLAND (F,,ikIii 

- CAMEROONS (Ficuflii 
.. FRENCH WEST A| RR \ 

- - GUADKI.OCI'E 

— - JRENCH JNDO-CHLXA 

_..NEW CALKhOXIA 

- - SOMALI {.OAST 

MARTlXIOl j; 

- ~- — .. FHFNCH TXlUA 

— ntENCH OCEANIA. TAlJlTT 

--ST. PIERRE & MIQUKf^OX 

FR. EQUATORIAL AFRICA 

_-.-______BEUNI ON 

.__.TUNIS 



-NEW HEBRIDES 
.^^CH GUIANA 
GREAT BRITAIN 



T— ---;-^Lj«CJXl AMI I AIN 

.NORTHERN IRELAND 
HUNGARY 




SWITZERLAND 

ECUADOR 

— -^HAm 
RmiBUC 
REPUBLIC 
-PANAMA 



-HONDURAS 



OCFAX ISLAND (GUberO 
f'ALFSTIXE (A) 



I 



_VRI 
_ZC6 



rsL^) 



-EF, 



ftp 

ZP 



AXA.MA (XA) 

rARA(;CAV (SA> 
I'KRSIA flran) _ 

['KRT rSAl 

i'lfii.ri'i'LM 

I'lTl AIK\ 
POl.AMl (Kl 
J^ORTO RICO (XA) 
I'ORTUliAL (K) 
IfEUXlON (Al > 
ROI MAXJA IF) 
SAIXT IIKI^KXA (A) 
ST. K1TTS-N^:VI^ (NA) 



KA 

— , ^ VR6 

SP 

K4 

CTl 

FB8 ("FR.St 

_. VR 

VPS 



-VQ8 



SKW HELLES (AF) ' — 
SIAM (A) _ _ ~ 

SIBERIA (see U.S.S.R.)" 

SIERRA LEOX'E fAF) 

SOMALI COAST _ 
SOUTH AFRICA 
SOUTH GEORGIA (SA) 
|OJJTHEW,_™siA (A,.. 

STRAITS SETTS, (HnlBya) 



V09 

- __HS 



ZDI 

_FLft 

ZS, ZT, ZU 

VPS 

... . ZEl 
.. ..EA 



VSIh VS2, VSJ 

ST 

- . PZ 

. _SM 

. . HB 

AR 



F3 



("FOB) 

VQJ 

.. .. AC4 
_ ZD4 
_._FDfl 

VRS 

ZCI 
*4 



SUDAN (AF) _ 

SURINAM (SA) 

SWEDEN (E) " ''^ 
SWITZERLAND (E) 
SYRIA (A) "~ 

TAriiTi (0) _ 
I axcanyika" (An 

TIIIET (A) " 

roCOLAXD (BrifEsii) (AF) " 
TOCOLAND (French) (AF) 

roXGA ISLANDS (O) 
Tk VXSJORDANIA (A) 
TRINIDAD S TOBAGO (SA) 
TRISTAN DA CUNHA fAFl" 
TVXIS (AF) - 

TL'RKEY (E&A) 
rCAXDA (AF) ^ _ 

i-xiTED STATES cna>_::.;._:l: 

v. S. NAVAL COMMUNICATION 

RESERVE STATION (NA) N 
URUGUAY (SA) 

U,S-S.R. <E, A). U. UE. UK. UX 

VENEZUELA CSA) _' _ ' 

VIRGIN ISLANDS (NA) T . K4 

WKSTKRX SA:^T0A (0> (BritishjUrZl^M 
XAX/IIL\R ,AK> ' 

"■Sii^sesied hy the British Empire Radio Unidin. 
•■Official, br French govt. 




fIS 



K4 
KB 
KA 



K7 

KA 

LA 

LLT 

LX 

LV 

L>; 

MX 

N, _ 

NY 

OA 

OE 

OH 

OK 

OM 

ON 

OX 

OY 



-- — - ... _ _S1AM 

— _..hediaz 

— . ITALY 

IPofirORlCOrviRGrN I STANDS 

— CANAL ZONE 

GUAM, HAWAII, MIDWAY 

ISLAND, SAMOA (U, S.), 
WAKI: ISLAND 



_PHILIPPIX 



ALASKA 
ISLANDS 

~ NORWAY 

ARGKXTIXA 

LUXEMBOURG 

— _ — . IJTHCANIA 

— BULGARIA 

^ ^ ■^■■^,1, MANCHUKUO 

.U. & NAVAL COMMUNICATIONS 
RESERVE STATIONS 

— CANAL ZONE 

I'ERir 

AUSTRIA 

_.. FINLAND 

— . CZECHOSLOVAKIA 

. GUAM 

^ . BELGIUM, BEL. CONGO 
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XMITTER 




MANUAl 



PREFIXES ARRANGED ALPHABETICALLY 



(Con/i»H«f from preceding 



\'l 

I'J . ... 
I'K 

I'X .... 
I'Z 

SM .... 

sy 

ST 

SU __ 

SV 

TA __ 
TF 

TC _ 
TI 

L', UE. 

VK 

VK 

VO 

Vf'l 

VfJ 

VIM 

\ IM 

Vl'5 

Vfb . 

VP7 

V1*S 



Ul NMAKK 
\KI IIKRI..\MIS 
N ETll t k LAX I ^choQiii > 

( I KACACI 

___NETH, IXniES 

anih>t;ra 

MR.V/AL 
SLKINAM 
SWKDKN 
POLAND 
SU1.>A> 
EGVPT 

. . -GREECE 

TURKEY 

, : .ICELAND 

, -_ GUATEMALpA 

COSTA RICA 

„ , . , U.S.S.lt. 

CAXAllA 

^ Al -,TK \I.IA 

__XkUr"lil M)L\MI 

_ _.. BRITISH lln.\ in RAS 
ANTIGUA, ST. KITTS-XKVIS 

__ BRITISH (in \NA 

_TR1N1UAD & TIHlAliO 

.CAYMAN ISLANDS, lAMAITA. 
TURKS & CAIC0S"ISLA\I>S 

ILAPHAIK-S 

HAIIA.\rAS 

... .._..FALKLANii isr.Axns 

SOUTH i_lK<Hr<;i \ 



Vu] CVRJ) 

V<J^ 

V<Js' 

\"< U 

\'<Jfi 

VUB - - 

- - 

VR2 
VR3 
VR4 
\"R5 

VRii 

VSL VS2, VS3„ 

VS4 ..._,_„ 

VS5 

Vi^" _.. 

vsr ._ _ 

\ S> . . .. 

VV 

W 

\K lafttr I Jan. 19363 
\ r 

VL 

V\l 



ISKRMUDA 
KANMXO ISLAND 
NOHTIILKX KIIUDESIA 

_ tanganyika 

_ kenya 

.UGANDA 

BRITISH SOMALILAND 

_ MAURITIUS 

SEYCHELLES 

GILBERT a ELLTCE ISLANDS 

FIJI ISLANDS 

FANNING ISLAND 

...31L SOLOMON ISLANDS 



YN 

VR 

YS 

YT, 

YV 

ZA 



YU 




^TONGA ISLANDS 
^[TCAIRN ISLAND 



___ MALAYA 
~~R0RT1L BORNEO 

. SARAWAK 

HONG KON<. 
CEYLON 
BAHREIN ISLAND 
MALDIVE ISI.ANiJS 

IXIIIA 

^UNITED STATK^^ 

Mi:xn;n 

CHINA 



:i 

ZC2 
ZC3 
/-C4 
ACS 
ZDI 
/AH 
/Mi 
/Mi 



^—AFGHANISTAN 

- . _ _ I ti \IJ 

„mwHKHKllH-.S 
[.ATVIA 

i> \x/irr 



/AK- 
YAiT 
/AiH 

/HI 
/K"l 

/I. 
/\\ 
/A- 

/S. / I 

^1 uriLiiii 



NICARAGUA 
ROUMANIA 
SALVADOR 
JUGOSLAVIA 
VENEZUELA 

ALBANIA 

_ _ __ MALTA 

71 ' _ _ GIBRALTAR 

_ TRANSJORDANIA 

COCOS ISLANDS 
.^ZCSICTSTMAS ISLAND 

_ , -.. . CYPRUS 

. PALKSTLXK 

SiKKkA T.KnXh 
_NIGERIA, CAMEROHNS ilimi.hi 
_ __ GAMBIA 
_GOLD COAST, TOGOL-^ND 

(BHiiah) 
WA.SALAND 
> \] \ 1 MF.l.KXA 
_ _ _ \si KNSIUN 

SnUTHI.KX KIlnUKSIA 
I nnK ISLANDS 

Nll'l 

_ S\-:\\ ZEALAND 

. „ . ...,_._ WKSTERN SAMOA 
■ PARAGUAY 
>[[ SOUTH AFRia^ 

TKISTAN DA CUNHA 



[111- Bi-iii^h Empire Radio Union. 



SIGNAL STRENGTH REPORTS 
THE "QSA-R" SYSTEM 



"Q" READAWLTTY SYSTEM 

gSAI HARDLY PERCEPTIBLE; UNREADABLE. 
QSA2— WEAK; READABLE ONLY NOW AND THEN, 
<^J"S— FAIRLY GOOD; READABLE Wm DIFnCUtTT, 
05A4- -GOOD READABLE SIGMALS- 

0SA5— VERY GOOD STCT^ALS? PERFECTLY READAH^ 

"R" AUDIBIUTY SYSTEM 

R2~WEAi: SiGMAtfif BARELY ffiAMia^ 
R3-WEAE SIGNALS; BUT CAN BE COPIED, 

R4— FAIR SIGNALS; EASILY READABLE. 
R5 -MODERATELY STRONG SIGNALS. 
R6— GOOD SIGNALS, 



R7— GOOD STRONG SK^IALS. THAT COME THRU ORM <S QRN, 

Ra— VERY STRONG SIGNALS: HEARD ^VERAL FEET FROM 
THE FONES. 

R9— EXTREMELY STRONG SIGNALF. 



t4i 



T' TONE SYSTEM 

Tl-^-ta, VE*^ BAD 25 OR BO CYCLE AC TONE. 

T2— ROUGH 60 CT M TONE. 

T3— POOR RAC TONE. SOUNDS LIKE NO FILTER. 

T4— FAIP T'.A" SMALL FILTER, 

T5-'NEABLY DC TONE, GOOD FILTER, BUT HAS KEY THUMPS. 
OR BACK WAVE. FTC. 

T6— NEARLY DC TONE. VERY GOOD FILTER: KEYING OK. 

T7— PURE DC TONE. BUT HAS KEY THUMPS. BACK WAVE, ETC. 

T8— PURE DC, NOT EQUAL TO T9. 

T9— BEST STEADY, PURE CRYSTAL CONTROLLED DC TONE. 



READABIUTY 

I- NOT READABLE 
2 BARELY READABLE 

3— READABLE WITH DIFFICULTY 

4— EASILY READABLE 

5— PERFECTLY READABLE 



THE "R-S-T" SYSTEM 

SIGNAL STRENGTH 



TONE 



1 VERY FAINT 

2 VERY WEAK 

3 WEAK 

4 FAIR 

^ FAIHLV GOOD 



6- -GOOD 

7 MODERATELY STRONG 

9 -STRONG 

9— VERY STRONG 



1- -VERY ROUGH 5 

2- -ROUGH AC NOTE ^ 
2 FAIRLY ROUGH AC ^ 
4~RATHER ROUGH g 

MUSSCAL AC NG^'E q 



SLIGHT AC NOTE 

MODULATED SI TGHT 

WHISTLE 
NEARLY DC NOTE 
GOOD DC NOTE 
PUR^ DC MOTE 



Alphabetical Word 



for Accurate Transmission 



A - - ADAMS 
B — BOSTON 

D— resrvER 

E — EDWAKD 
F— FHANK 
G — GEORGE 

H — HENRY 
1 -IDA 



I --JOHN 
K — KING 
L —LINCOLN 
M— MARY 
N— JEW YCffiK 
O — OCEAN 
P —PETER 
0 — OUEEN 



S - ■ SUGAR 
T — THOMAS 

x)—micm 

V — vicrcffl 

'>r— WlUJAM 

■X — 

Y — TOUNG 
Z "ZERO 



R --ROBERT 

Rod iopiL Lite stoiions when sejLdjj.g me55ages conlairiing tniticds or siniicn call lolt©r& should Use lh« above IjhI to avoid errors. 
Example; W2ADX is seni as WILLIAM TWO ADAM DENVER X-RAY. 
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XMITTEH 




MAMAL 



ABL 

ART 

ACCr 

AliR 

AGN 

AHD 

AMT 

ANI 

ANS 

ART 

B 

Hi 

liCJ_ 

BCUZ 

BD 

BI 

BE 

BK 

BKG 

BLV 

EN 

BPL 

BST 

BTR 

BT 

BUG 

C 

CANS 

OffiS 

CK 

CKT 

CL 

tXD 

CLG 

CM 

CMG 

CN 

CNT 

CONGRATS 

CO 

CRD 

CUD 

CUL 

CUM 

C^' 

CV 

OA 

DD 

DE 

DG 

DH 

DLD 
J)LR 
^LY 

DN 

DX 

DWN 

EM 

ES 

Evr 

FZ 
FB 
FIL 



abuuC 

account 

:<eri,il 

am 

Answer 
all rif^ht 
ht 

brijjdciisc lisrtiitc 

because 

bad 

by 

business 

baci, break, break-in 

breakini; 

believe 

between 

Brass Poun^u teafim 

best 

bett^ 

but 

speed key 
see 

nhnnes 

'.iriruit 

cJosin^; i^Ca^ron call 

Conmiunicfltibcis Manager 

coming 

can 

cm t 

con ^ I at ul at ions 
ycnetal call 
CifrJ 
cimld 

see you later 
come 

continuous wave 

copy 

div 

did 

from 
Join*; 

tlead head nicssact 

deiiveied 

deliver 

delivery 

done 

distance 

t[itjn 
and 
everv 
easy 

Jine business 

filament 

from 

telephones 



Amateur Abbreviations 



LTD 


i" 

tor 




trcqucncy 




Ro ahead 




Roodbye 




1 


r_ 


1 L 

l^iM.fd evenin;^ 
















jTOod nifthc 




(.'round 


oyA 






L;ise M>me address 








i^t-ttinLT 


^.J V \j 


in^: 


l-l 4 \l 








MF 

12 1 




HI 




uu 


mm, home 


riK 


1 1 J 

here, hear, hour 




1_ ._ ^ _^ J 

heard 


J-l V' 


have 


rl V 


1 


rl V Y 




n w 


1 

how 




T 

1 *cc 


Tnv/ 


interpupEed 




continuous ^save 


K 


«t> ahead 


LIU 


.1 puor operator 


Lai 


Jjsi. lost 


I TD 
L 1 K 


1 

laitr 


T \T 


leave 


LVCj 


leaving # 


ma 


r 1 1 r 

mulianipore 




master ederatot 


Ml 


my 


MUX 


typewriter 




milliamperes 


J\T 1 l\ 


¥ 

minute 


i\ik 


make 




mchrjiEatt: 


\ V t J 


niHirn 


JM\.I 


]nji[tr oscilUror 




nollunjt doinjz 




no fi06d 




, t ' 

TUkthini; 


iN J it. 




l\iVI 


my more 


iNK 


near, numbtr 


NT 


not 


NTG 


nothing; 


NW 


now 


OB 


'ilj bo^' 


OK 




OL 


old lady 


OM 


old man 


OO 


Official Observer 


OP 


optrator 


OPN" 




ORS 


Orhdal Relay Station 


or 


uJl] timer 


OTR 


other 





1 ilil ' 'pLin 


l'J,S. PSE 






poor opt[,itor 


PWR 


power 


PX 


press 


QRM 


interference 




static 


RCD 


received 


RCVR 


rtL"cL\ er 


RI 


Radijtur Inspector 


nn J 


light 


RM 


Roote Mw«er 


RPT 


report, repeat 


RUF 


roufth 


SA 


say 


SCM 


Section Communica- 




tions Managf^r 


SEC 


second 


SED 


said 


—J- 1 r 1 

SE2 


savs 


S[G 


signal, signature 


r~ r ^ r w — 

SINL 


sinn 


SK£D 


^Ched Lilc 


ss 




^ ^ r ^ ^ 

SUNf 


some 




thermocouple 


"-T T 

1 KL' 


thank you 


J — 

TM 






lomoiri^u" 


TNG 




TKS 


thamis 


TR 


position, there 


TS 


this 


TT 


that 


TY 


they 


U 


you 


UR 




URS 


yours 


VT 


vacuum tube 


VY 


very 


WA 


\kord Jictr 


rm ■~L 

WB 




WD 


1 1 1 
would, word 


WDS 


1 

wordi 


WI 


With 


WK 




WKG 


working 


Vi 1. 


1 1 ^ II 


\\ \ 


x\ hea 


U (J 


who 


WR 


where 


WS 


was 


WT 


what, ^Mit 




would 


\t'V 


Wint'leii K'h 


\< X 


weather 


XMTK 


tr^n^miCEcr 


YDA 




YL 


younfi lady 


YR 


Vfiur, year 


^0 


finish 


73 


best regards 


as 


love and kisses 


99 


keep out 



U. S. Postal Rates on Q. S. L. Cards and Letters 

I.HTTI'HS, =1" i.uli nuiKL- in tr.Lcrmii Canada, Labradfir. ,iiiJ 
iXcwfuufidland, Lcilcri 5c each uuncc or fraction to Great BriLfin. 

LETT£I^, 5c first ounce and 3c for e^ adifitiohaT ounce ot 

fr.iaion All ntlier cnuntrit^ not in the ;fbi>vt EKts, 



LETTERS, 3c each ounce or (ist&iOQ to United State$, IL S. 
Possessions, Canada, Labrador and Newfoundland. 2c eadi ounfe 
or fraction if for delivery in the town i>i K. S. w here letter was 
mailed. AIRMAIL to U. S, and CanaLl.t: 6t e,,c]f olmkc o, fraction. 

LETTERS, ^c each ounce or fraclion, CARDS 2c. to: Ari;entin,f, 
Balearic lsLuld^, Bj-livin. htA/il. Canjry IsLinds, Chile, Ci^himhi.t. 
Costa Rica, Cuba, Dominican Republic, Ecuador, Guatemala, 
Haiti, Honduras, M^tko, Morocco (Sp«aiih), ^towgua, Panama, 
Paraguay, Peru, Salvodw, Spain and its Colonies, Uruguay, 
Venezuela- 



POST CARDS, Ic each in United States and Pun^c^miiei?., amt 2c 

to omntrjes taJdt^ ^ letter lat*. 
AIL other foreign otuntries, 3c frach. 
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METHODS OF COUPLING TO THE TRANSMITTER 



The various mclhods of LOtiplin^^ the aiUcun.i to tht- trans- 
mitter ,irc ^hovvn in tliL' s:htm.itr(..s slioun btlow. F.,jdi circuit 
shown, if properly ^tdjusrcd c.m he made to ^ivt exception 
■diy good results. XX'liiih type you use is :\ m^Uter of indi- 
vidual chorr.L depending upon whether the hnal amplifier 



utilises d spht 0[ Linsplit tank circuit. TtiL lir>i runt- methods 
show the more common systems of capacitativc couphng. 
The others use inductive coupling which include the popular 
link systems that permit the antenna tuning controls to be 
placed at a distance from the transmitter final. 





TlM£l> tote Ct 




jtar LUX 




0000 



r 



Mr Lira 



o 



o 



1- 0000 





o 

lO 
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FEDERAL COMMUNICATIONS COMMISSION 

RULES FOR AMATEUR OPERATORS AND STATIONS 



The ^'o!io\^ in^^ (,xl_LTp[^ from the 
f Commission s rules include all that 
deal solely with the amateur service 
and certain othm that ^;pptf gmmllf. 

2 J. notice of violation, — 

Aju llLUl^,e rtitiving official notice of a 
vnflnUi'Mf .j[ Ftdtiiil laws, the Commission's 
rulo jiid rt>^LjLjfin[i?h, or rht- Itrms ;irJ 
contiiimns ut J ikijist shail^ within 5 days 
from such receipt, send a written Kp\y di- 
rect to the Federal Communicattons Com- 
missjon at Washington, D, C, The answer 
to tMLh niftice shall be complete in itself 
and shal[ not he abhrcviated by reference to 
Lktfiei OJiimiuincLiions or jiiswer^ lo oclitr 
notices. If thf notice relates to some viola- 

tion th^ rm be dwe to the i^br^cd 
electrJcal characteristics of tfie transroittiag 

apparatus, the answer shall state fulJy what 
'https, ff M\Y. art taken to prevent future 
vjolatiunb. and if anv new appariUus is to 
be instaJltd, the date sucif Hippur,itij> w ,1-. 
ordered, the name of the ni,Liiiif,ic.i:uTtr. .iii.l 
promised d,Ut of delrvery. 

26. If the notice of vioJaiioii itlatts to 
5«me Ifidt of attention or improper opera- 
tion of the transmitter, the name and 
license number of the operator in charge 
shall be given. 

2"'. X'ijui.iI ht^nii' /■ffWr.— All station 
]i4;c;iis(.> will hi- issued ^o js to expire at 
[he luiLiL- i>t' -S ,[. III. i'j>[L-rn standard liinc. 

t. TJiL- ]n.\^l^e' !oi -imaK-uf ^.l.itjon-, wiJI 
be issued lor a Jiornial licence period of 3 
years from the liate of eviration of old 
license or the d^ae of graiitn^ fl new Ifccose 
or modifjcacion of a license. 

laS. St^hn^the tehn "st^on" fneans 
all of the radio-transmitting apparatus used 
at a particular location for one class of 

service and operated under a single instru- 
iin-ji( of .Linliitri/.LtiiHi. hi the cjsc of eveiy 
station oiher thifn broadcast, the location of 
the sbUioQ shall be considered as ^at of 
the ladiatmg antenna. 

189. Mobile siaiioa.—The term ' mobik 
station" means a station that is capable of 
being moved and ordinarily does move. 

190. FixeJ .Ua:fon. — The term ' fixed sta- 
tion rneans a station, other than an ama- 
teur station, not capable of being moved, 
and communicating by radio with one or 
more stations sw^vilf (Stjdj(i»hed. 

191. Latd ttmitm^The term "land sta- 
tion" means a station not capable of being 
moved, carrying on a mobile service- 

192. PGTtable iration. — The t^m "port- 
able station" means a station SO C0ilstriitt(.d 
that it may conveiiiently be moved ,iboui 
from place to place for communication and 
that is in fact so moved abimf from time to 
time, but not used while in motion, 

J, PorUb!t'-m"h!i€ i!ash"i. — 'Tlie term 
portable- mobile station" means a station 

SO constructed that it may convwwwWlsf be 
moved from one mobile unit to another for 

communication, and that is, in fact, so 
moved about from time to time and ordi- 
narily used while in motion. 



193- Alohiie sstnce. — The terra ' inobiie 
scEvice" means a ndto^coDMnuniGatiCHi serv- 
ice caitied on betwetni inot^ and laod. 
stations and 1^ Eoobtle stfiiocB, eomm&ni- 
cating among th^nsefves, :^«dal services 
being excluded. 

194, fixed service. — The term "fcced 
^c^vice■' means a service carrying on radio- 
communication of any kind between fisced 

points, excluding broadcasting services and 

'.peciaf st-r\ itf^. 

ny). D.ii'iptd iiJies. — -hxccpl foi ship 
stations under the conditions hereinafter 
specified, no license will be issued for the 
<>pi.r,it]oji of any station using or proposing 
10 usL, iiansmiiting appaffttus employing 
damped wave emissions. 

210. Distress messages. — Radio com- 
munications or signals relating to ships or 
aiiciHift i[i di'ilress shall be given absolute 
pi luri|\ . I 'pi in notice from -Any station, 
( pi^' (. 1 nirxTil 01 Loninieicial, jl| other Irans- 
iiii'.>jons shaJJ tease on such frequencies and 
lor suc^l time as may, in any way, interfere 
^^i|h the reception of distress sign^ils or 
related (rafiic. 

211, No station shall resume operation 
unii] the need for distress traffic no longer 
exists, or it is determined that said station 
will not interfere with distress IraHic ;is il 
is then being routed .ind sjid si.irlon slLdl 
again discontinue if the routmg of distress 
traffic is «o dia«ised that said station wiU 
interfere. The Status of diatress tiaffic 
laay be aacertaioed bf conimnn|cft(iMi wfth 
Government and ccamwrcial statkifls. 

214. licensed optrmor required.— Only 
an operator holding a radiotelegraph class 
of operators' license iri.iy m.mipul.iit the 
tJJiiMiiEltin^ key of .[ ]|^.|]^[^;|[^ opi. rated 
coastal telegraph or mobile ukj^tjpli ^tii- 
tion UI the international servict , jnd onk 
a licensed amateur operator may manipirhitc 
the transmitting^ key at a manually operated 
amateur station. The licensees or other 
^til^cons operated iindfr the constiint ^iiper- 
\ isiori of duly Irccosed operators iflay pernut 
any person or persons, whether licensed 
or not, to transmit by voice or otherwise, 
in accordance with the types nf emission 
specified by the respectixL- licens^v 

221. Licenses, posting of. — In ftic case of 
amateur, portabTe, and portable- mobile sia- 
tioflS the original license, or a photostat 
copy thereof, shall be similarly posted or 
kqit in the personal possession of the oper- 
ator on duty. 

In the case of an amateur or aircraft 
radio operator, and operators of portable 
or portable-mobile stations, tlic original 
operator's license shall be similarly posted 
or kept in his personal possession and 
available for inspection at all times while 
the operator i^ on duty. 

b. When an opetatot s license cannot be 
posted because it has been mailed to an 
office of the Federal Communications Cora- 
mission for endorsement or other change, 
such operator may continue to operate sta- 
tions in accordance with the class of licence 



Jield, for a period not exceed 6u days, 
but in no case beyond the date of expiration 
iof the licen^. 

3£2, D^rfha^ iMMl^air siafion.—Tbe 
term "afn^eUr station" means a station 
used by an "amateur," that is, a duly 
authorized person interested in radio tech- 
nique solely with a personal aim and with- 
out pecuniary interest. 

^64. Defini/hn. itmMair operator. — The 
term 'amait-iir radio operator" means a per- 
son holding a valid license issued by the 
Fedierai Commumcadons Commission who 
is authodKed under the tegulatinns to oper- 
ate amateur radio stations. 

365. Definition, jr/i.utu} i\idjo communi- 
cdlion. — The term "amateur racLjo cf mpniiit^ i. 

cation" mcajis radio communicmda between 
amateur radio stations solely with g personal 
aim and without pcctmid^ inCef«<C. 

366. Station licenses- — An amateur sta» 
tion license may be issued only [o a licensed 
amateur radio operator who has made a 
satisfactory showing of ownership or con- 
trol of proper transmitting apparatus: 
Prmrided, however. That in the case of a 
mmtary or naval reserve radio ^sta^on lo- 
cated in approved public quarters and 
established for training purposes, but not 
L>perated by the llniletl States Government, 
,! station licerjse may he ^^^ued to the ptrson 
m charge of such station who may not 
possess an amateur operator's license. 

a. Operator's license. — An amateui opcc- 
ator's Hcense may be granted tp a peivm 
who does not desire an amateur .station 
license, provided such applicant ,\y,t[vis his 
right to apply for an amateur station license 
for 90 days subsequent to the date of ap- 
plication for operator's license; 

Mv^. r-li^/hlily foi license. — Amateur ra- 
ihii siauoii licen.ses -.hall not be issued to 
CO I po rat J < ins, associations, <ir other organi- 
aatioos: Provided, howtver. That in the cast 
of a bona fide amateur radio society a sta- 
tion license may be issued to a^ yccouti 
amateur radio opei^ltor as trustee for such 
society- 

368. Mohile stutions — Licenses for mo- 
bile stations and portable-mobile stations 
\^'ill not be granle^l to amateurs for opera- 
[jon on frequencies below 23,000 kiloq'cles. 
However, the licensee of a Jixed amateur 
station may operate portable anfateur sta- 
tions (rule 192) in accordance With the 
provisions of rules Wi, ydd. anil 337; arid 
idso portable and portable-mobilt? amateur 
stations (rules 192 and 192a) iJn author- 
ized amateui frequencies above 23,000 kilo- 
cycles in accordance with Tales. 384 aitij.^, 
but without regard to rule 3B7. I ' > 

370. Points of communitatiott.- — ^Ama- 
teur stations shall be used only f6r amateur 
service, except that tnier^encies or for test- 
ing purposes they may be used also for 
communication with commercial or Govern- 
ment radio stations. In addition* amateur 
stations may communicate with .any mobile 
radbio station which is licensed^by U« Com- 
misoiOfl to communicate with an^itteur sta- 
tions, and with statiom expeditions 
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",1H){) 111 
to 

56»oon t<« 



whkh may also be authorized to communi- 
care with amateur stations- 

571. Atnatear ilat'trtjis W W he used- 
for irWf^ji/w^-- -Amateur stations shall 
not be used fi»r Krcmdcastin^ any form of 
tntertainmeot, nur for the simultaneous re- 
ifLiiismission by .uiUnTudt mtans of pfo- 
i^tnLni'i 111 m>;li-iI.s tjEii^ni,tiin>: trom any class 
slatiiML ntl't-i iJiJii .im:i1i:iji. 

■^"2, H.iilioUL pi'^'ii, U-!- Aiii-LiLiii" ^[,1- 
lions niiiy be ustd for the irjoMiussion of 
music for test purposes of short 4ur«tiQn 
in c<:knn«tion with iht dtvelopment of ex- 
pi 1 IriKnr.i] 1 .iiliotckphj mc tqinpmcnt. 

^. AiuMf"! ^hiUfiiy Tint joy bjrt\ • — ■ 
Ainateui: fadie stations shall not be used to 
ttan^mU ot j^^^ve messages for hire, nor 
for ccfflQinuDint^ tot matcEiaL tompensa- 
tion. diwct or imlirca> ct pfaeaised^ 

374. Ite £i^Iawu)g huat^ ed freqaendes 
are aflocited CTfclusivHy for use hf •raw- 
icurs: 

2.iino kilitcydes 
i.iHHi kijL>cycles 

1 1,400 kilocytleji 

3CM)0(1 kilocycle* 
60,000 kilocycles 
101.000 kilocyclt^ 

I'f .in amatt'Uj ^uiunf 
\ty.\.\'. Mjbjt'fT li> fh.iii^t- iipoji lurlliti indfi, 
Llf>^T,l[c .uii.itr.-ui slHiriiH)^ ito avw fri-qucnty 
,ibi>M 110,000 kiljKyck^, \\rtli()ii) M-pLirjie 
ImnsL-s [htrtfoi. pro\]J<.j.!, 

( ] ) Th.it suth optralioci in t-nry n-spc-ct 

tojiipllcs wrrh the Cammissioii's rules goy- 
ernmi; the opcratmn fif anuttur sta^iofifi in 
the aiTid^eur service; 

X2) That records are mamfainetl of all 

f^alttmlssiims in .uCJii il.mu \\\ih l)u provi- 
«jonS rule ^^6. 

^"'3- T)pf- L 'in I -.no;. — Ah b.iin.K of 
f rcqiir.-iiCit^ .L^M);lll-^! hi' ii>fH.l fur 

ladioltitgiaphy, type A-L cmissiim. Type 
A-2 emission may be used in the following 
band* of frequencies only: 

2ym to ^OLM) kilocycles 
56.000 to 60,000 kilocycles 

^00,000 to 401,000 biEotTCles 

3"'6. frequency hand for telephony^ — 
The folWmg bands of frtqiitncits are al- 
located for UM' bj ,imjo.iir Nt.ilioiis using 
radio-telephony, type A-^ cmi'^'^ittn: 

1,800 III :,000 kihitytkv 

2S,0O0 tu 2%0m kilijq'cle.s 

!»6,000 tc» 60,000 kilocycle* 

400,000 to 401,000 kilocycks 

377, Mdition^il bands jot ttitf'!-"'Ji}- — 

Provided tbe station shall be operjled by a 
person who holds an amateor opeutur's 
license cndor^ul for class A privileges, an 
amateur radrtt Nlulitm mny ust- r.iiliureleph- 
(inv, ivpe A- 1 e]ni^^]l>lK m tlu ti flowing 
addrrional bjnds i-t fnquein. n.s. 

^,900 lif 1.000 kilin-yoles 
l4,bo ti> I i,2^0 kilocycles 

37S. AtnaUHt /eieirsron- jMMinUtr. ./ud 
picture tr^nsmis.Ooa, — The following bands 
of fiequ^Kies are allocated for ^ fc? 
amateur Nations for lelevisiOTi, ^^esimilie, 
and pictUiX transmission - 

lp715 to Z,OLIO kik«c>des 
36jD00 to 60,000 kilocycles 



^79. Lic^ns^i u W ^oi specify rndiiidkaj 
/rt^jftiif/t.r.— Transmissions by an amateur 
station naay be (m any frequency within nn 
mM&a \md abovt assJ^ed^ 

^m. Alrnr-.- An ;imateiir radio Station 
^b,lll imr be imuud upon premises con- 
irolkd by an alien. 

^ftl- I'rettutit/n of jir/erfeteTice.- — Spuri- 
r.idi.Uittns fritm an Jiiuleiif (r.iriMiiifttT 
I ipL r.ir iiii; mi .i t i't-i:]iienc\ bels^" ^0,0110 
kiliJCyck^ ^hJli be reduced oi dimjnjted in 
accordance with #^>od engineering pntcti^ 
:tnd sbaH not he of sufflfi^t intensity to 
c.uJ^e riuirfi^tiii:! inf receiving sets of mod- 
mi i^fiMfiu v^fnlll ire tuned outside the 
frtqiieiicy b.iiiJ itt tniissirm normal ly re- 
quirtil ii'i rliL l\pi -.li uni^.^iim i mplnVL-d 
In [he cast i^t A- ^ i-missiun, the traoi^mirier 
shall not h<. nicxiiilated m excess its 
nmdutation L.ipabihry to the extent thflt 
jHTtrferin^ ^purJou> r.idialinri^ nccur. and 
in nn cast shall [he cmidtd ji inr be 
iimphtude-iiiodLil.Util Jn tM.ts^ <-i UMi per 
cent. Me.jriN ^.h.ilE hi- Lniploycd lo insure 
thai the transmitter is not oiodulated in ex- 
cess <A its modulatH^n Eapabilj|y. A spuri- 
ous radiation is any radiation ^om a trans- 
mitter which is ituiside the frequency band 
of emission normiil for the type of trans- 
mission empktycJ, mcUiding Jny component 
wlnt-^t tieqiiency is an inlt^i.il nurllfplt or 
'^ub-muJuple of the carrier trequtacy (har- 
mfjnics and sub-hanoonicsj ^utlous modu- 
lation products, hef dldt% and Other tt^n- 
sient effects, and pAcasitic oscillations, 

%R2. Pnver supply If ii\itj\f//hler. — Li- 
etiisees i>f amateur stations u'^m^' frequencies 
below ^0,000 kilocycles ^liall use ;ute- 

?uately hlltrtd direct-current power supply 
or the transmitting equipment to minimize 
frequency modulation and to prevent the 

£imssioD «f hxQ^ signals. 

Authorized pouter. — licensees Cif 

.im.Ucur stations are authorized to use a 
m.fMmum power ioput of 1 kilowatt to the 
pLirc circuit nf the HoliI amplifier stage of 
.III ii''Ciihi[in--.imphh(.T iriinMiiirtcL' i^i to the 
pl,i:c Circuit ot ,in o<iJJ,itor [i.insniiiier. 

i. Tr.iinnu< <i'^>j "j An op^i.ii',} 

o( an amateur stiition ihall transmit its as- 
signed call at least ontt during each 13 
minutes iif operation and at fbe end of each 
Transmission. In addition, an operator of 
an am.ueur portable-mobile rjiJioteIegr;(ph 
sf.itinn ^h,lll Transmit immediately after the 
lull i>J [lit siaTion )h<. brr..ik ^i^n (BT) 
fi>lk>fted by the number of thi amateur 
call area in which the portable or port- 
able-mobile amateur station is then operat- 
ing as iot ^fample: 

Example 1. P6rtabte or portable- 
mobile amateur ^T.itittTi opcr.ninu in the 
third amareor call jrt.i ljII-. ,l r:\ed ama- 
teur station: WlABC WlAbC WlABC 
Dl: \^ 2DEF BT3 W2DEF BT3 W2DEF 
HTi AH. 

Example 2. Fixed amateur station ans- 
wers the portable or portable-mobile ama- 
teur WZDEF W2DEF W2DEF 
DE WlABC Wl,^ WiABC K. 

Example 3. Portable or portable-mo- 
bile amateur stnioo rails a portable or 
portable-mobik am.iteur station: W3GHI 
WiGHI ^GHi Di: W i JKL BT4 W4JKL 
BT4 W iJKL BT4 AR. 



If telephony is used, the call sign oi the 
station shall be fi}llowe{| by an announce- 
ment of The amateur call area in which the 
poiEahle irr portable- mobile station is 

operating. 

-i, hi The t,^^e of an .nnaTeur licensee 
\\ hose station l^ liceosed Co a regularly 

cpmm^OTied enlisted member of the 
United" States Navfll "Reserve, tbt cotnman- 
d.iot of the naval district in which such re- 
servist lesidcs may authorize in his discre- 
tion The use of the caM-leilc-r prefix N' in 
lieu of rht prefix W iff K, ,issi^nei,l m (Jie 
license issued by the CLkOiiiiivsion^ provided 
that such N preftx shall be used oalf 
operating in the frequency baijds 1,715- 
2,000 kilocycles and 3>5O0-4,0O0 ldl<»^rdes 
in ,Lccordanct with instructions to be issued 
by tht Nj\y Department, 

^8^. Qiiivt h"ni'.- In the even) thai the 
operation of an amareui radio station 
causes general interference to the reception 
of broadcast ptitgrams with rtctivers of 
modern design^ that amateur statioo shall 
not operate during the hours from R o clock 
p. m. to H>: ^0 p. m., local tiniL-, and on 
Sundiiy frinn I ()■ ^0 .v. iii. lmlilI 1 p. in., 
local tlmt, opon such frequency or fre- 
qutiicies us cause such interference. 

^H6, L'r^[\. I^ach liteii'^ee of ,in .mialeur 
'.JaTiitn shall keep an accurate hi^ ot si.irnni 
operation To be made available upon requc^l 
aitEhortied Qpv^nment r^rr^entatives, 
as l6\\&vii 

a. The d;ite and linn of each transmis< 
sion. (The d.ite need only be entered 
once for each day's operaTion. The expres- 
'nin ' time itt eacli Ir.iosmission ' means the 
time for making a call and need not be 
repeated duriog the sequence of communi- 
nition which immediately follows; however, 
an entry shall be made in the log when 
"si^nin^; off" so as to show the period 
dm ini: whit fi citnimunication was carried 



/■ lliL ii.LihL ot ihi peiMni manipulating 
I he r I ,LiiMiiir [ ni,i: \ of .l i .ilI ii t]i.'k^]:r.iph 
transmitter or the naiiit of the person oper- 
ating a transm^tt of any other ^pe (type 
A-3 or A-4 ©nissJcm) witli statement aft 
to type of einiS£j<tn. (The name nee'f I'oly 
be eotertti once in the log pn»^ iJi <\ rLe log 
contains j ^iiitement fo tht elTeit tliat all 
ti ,msoiiNs]oiiN v\ tie iria^k- h\' 1 he pcrsitn 
named except >^here otherwjse staUd. 1 be 
oame of aoy *Hher persian who qperote^ the 
station shall be entered Tn the proper space 
fttf his traosmissioos. ) 

r. Call leiters of the elation calkd. (This 
entry nee^l noi be repeated for calls made to 
the. 'ann statiifO during aii> sequence \A 
CtHiiniunic.iTion, piitviJtJ the Tmn. of si^n- 
iog iiff" IS ^i\en. ) 

d. The ioput powtj Iti the oscillator, or 
to (be final ampliher stage where an oscil- 
lator-amplilier transmitter is employed. 

(This need be enjered oolf omc, provided 
the jnput power is not chrm^ed-) 

t. The frequency band used. (This Ul- 
forniaiion oeeil be enieretl only once in tlii 
K>i; for ali transmissions until there is a 
Jian^ie in mqueticy to another amateur 

h.iod. ) 

/. Tile lotatLim of :k porT.ibk iff poitable- 
mobile station at the time of each iransmis- 
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sicm. (Till'. jiLuf h{: tnltrtd only ona. 
proviJtLf the lijcilmn of [iff ^Litinn jinJ 
chan^-t'd. Hu^^tvtr, suiiabk' entry ^hAl Hl 
madt in the log upoa changing location, 
showing the type of vehicle or mobile milt 
in which the station is o|>erated and Ihe 
approximate geographical lecakioa of the 
station at the time of opcCatiCHL} 

g. The message traffic handletl. (If 
record communications are handled in reg-^ 
ular mesia^*^ form, a copy of each message 
sent and received shall be entered in the log 
or retained on file for at least 1 year.) 

^H''. P'^rKshle stalions. — Advance notice 
lit .ill loGilions in which portable amateur 
stations wiIJ be operated shall he given by 
the Jiceosee to tbe inspector in charge ot 
the district in vhich the station is to be 
c^>erated. Such notices ahall be made by 
letter or other means prior to any operation 
contemplated and shafl state the station call, 
nann itf licensee, the daCf ot proposed 
operation, and the approximate locations, 
as by city, town, or county. An amateur 
Station operating under this rule shall not 
be operated during any period exceeding 
30 days without giving further notice to the 
inspector in charge of the radio inspection 
district in which the station will he oper- 
ated. This rule does not apply to the 
operatioQ o£ portage or portable-mobile 
araateur sUtiom m frequencies above 
28,000 kc autfjoriwd to be used by ama- 
teur statkMu (see riile 3^), 

400. Oniy amateur apfr4$m m0 Gp^aH 
amateur stations. — An amateur sttttfon itiay 

be operated only by a person holding a 
valid am.Ltuur npLrjior'i lict-nse, and then 
only to the extent provided for by the class 
4]| privileges for which the operator's li' 
cense is endorsed. 

401. Validity of o^eratofs hc^n^i-.- 
Amateur operators' licenses are valid only 
for the operation of licensed amateur sta- 
tions, provided, however, any person hold- 
ing a vahd radio operaior's license of any 
cliiss mjv optr,!te stations in the experi- 
menlal strvue licensed for, and operating 
on, frcqiRiKie'^ -ihave ^0,000 kilocycles. 

402. Piooj 'ij use. — Amateur station li- 
censes and/or iimateur operator licenses 
may, upon proper applicatmn, be renewed 
provided: (1) 1^ applicant has used his 
station to communicate by radio with at least 
rhrce other amateur stations during the 3- 
nionth period prior to the date of submit- 
[m^ [lie itpplication, or (2) in the case of 
an appijt.int possf:ssjn^ only an operator's 
license, that he has similarly cojnmunicafed 
with amateur stB^ijins during the same 
period. Proof of such commimication must 
he rnrludid in the application by stating 
the I. ill k'K'i's of the stations vL^ith which 
comniunitjtiiin wjs carried on and the time 
and date of each com riiunicaf ion. Lacking 
such proof, the applicint will be indigible 
fnr .1 license fi>r a period of 90 days. 

This rule shall not prevent renewal of an 
OTateur itatioo License to an applicant whi< 
bra recentlf qualified for license as an ama- 
teur operator. 

403. Clajs of operator and trhileges. — 
There shall be but one mam daSiS or ffmS' 
teur operator's license, to be known fts 
"amateur class," but each such license rfiall 
be limited £b scope by the signature of the 



c. Miiming ofiiei^ of«odte the particular 

d, l^^ ur classCs of p^irfleges whidi apply, 

as follows: 

Chsi Unlimited privileges. 

C/jn r B. — Unlimiled radioteh^^r.iph pri\i- 
l(.-^es. iJriiittd in iW- operatJon <•{ r.i.lnf- 
telephone amateur stations to tiie fo||ou,m^ 
b«nd» of frequencies; 1,BOO to 2,000 hilo- 
(Tdes; 28,000 to 28,500 kilocycles; 56,000 
to Icihacydes; A^MQ to 401,000 

kiki^les. 

Ctass C^—^m^ 00 cW A prlvil^cfL, ^ 
cept that the Cdmmiision may require tihc 

licensee to appear ar ,ni examining point 
for a ^upi'ivjMuv wnrtLn examination and 
practical code test during tlie license term. 
Failing to appear for examination when di- 
rected to do so, ot failing to pass the super- 
visory examination, the license held will 
be canceled and the holder thereof will not 
be issued another license for the class C 
privileges, 

■iO'J. Siope and pLces of t^xumrnMjons.- 
The scope of txammations fnr amateur oper- 
ators' licenses shall be h.tscd on the class i>i 
privileges the apphcanr ,ltsires, as folhms 

Class A. — To be eligible for examination 
tor the class A amateur operator's privileges 
the applicant must have been a licensed 
amateur operator for at least 1 year aed 
must personally appear at one of the Q>m- 
mrssions examining o^ijccs, ,md take the 
supervrsory v-ritten c^aminjJii jn and cod<. 
test- Examinations vill he omducfcj jt 
VMiington, D. C, on Thursday of iL.ith 
week, and at each radio dislntt ulhce of 
the Commission on the days designated bf 
the inspector in charge of such office. In 
addition examinations uill he held quarterly 
jn iiiher exariiminji cities <in rhe date^ to be 
Llesignated by the inspector in charge of the 
radio distdrt in i^ch the examining city 
is sltiLated. The examination will include 
the following: 

a. Applicant's abttity to s^id and receive 

m plain language messages in the Conti- 
nental Moise Code characters to the 
word) at ,1 specti of not less than 1^ words 
per nimute. 

b. lechnicil knoiA-ltd^r. iff ainLiKut radio 
appaiatus, hu\h ttlc^raph atid [r.'feph<me- 

c. Knowledge of the provisions of the 
Communicatiofi* Act td 193i, suhseqmrjt 
acts, treaties, and ndes and regulations of 
the Fe<kfal Ganmimicatkiiu Commis£ioa» 
affecting ajmteui: lfcen«^< 

Class B. — The requirements for class B 
amateur operators^ privileges are similar to 

those for the cIiks A. except that no ex- 
perience is iLquirul and the question^ on 
radin-teleph<jnL ,tpp,irariis are not so com- 
prehensive in scope. 

Class C. — The requirements for class C 
ajnaCm' apetators' privileges shall be the 
smt as tor the class B except the examina- 
tion will be given by mail. Applicants for 
class C privileges must reside more than 
12^ miles airlint from the nearest examin- 
iLi,!! piimt tor tLi>.s H prjvjle|;es, or in a 
camp of the Civilian Conservation Corps, or 
be in the reg**^ militMy or naval service 
trf the United Statea at a miiiiary post or 
naval station; or be shown by physician's 
certificate In be unable to appear for exami- 
nation due fo protracted disability. 

405. Keeogtjition of ai^rr fhfsa of //- 
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J = L .. All ,ipplicaii[ loi any ll,l^^ of anu- 
iL-ur iipL-rator s -privileges who has held a 
radK)telephoiie wccmd-class operator's li- 
cense or higher, or an equivalent commer- 
cial jirade license, or who has been accorded 
unlimited amateur radiotelephone privileges, 
vviihm years of the dare of application 
may only he reqmied to submit additional 
proof as to code ability and/or knowledge 
of the law* tteatie^ and regulations affea- 
mg umatGur licensees, 

406. An applicanr for the class H or C 
amateur operator's privileges who has held 
a radiotelegraph third-class operator's li- 
cense or higher, or an equivalent commer- 
cial grade license, or who has held an 
anialenr extra iirst-class hanse within 5 
years of the date of applicatLon may be 
flCGOrded a license by passing .ui cxLirnina- 
ticm in laws, treaties, and regulations atfect- 
in^ amateur licensees. 

407. Code jbiluy to hi.' cerliptd by It- 
i'-'ised operator. — An applicant for the class 
C. amateur operator's privileges must have 
his application si>;ned in the presence of a 
pti-snn auffmii^^ed to administer oaths by 
< 1) a licensed radiotelegraph operator other 
than an amateur operator possessing only 
the class C privileges or former temporary 
amateur class license. Or <2) by a pcis«i 
who can show evidence of employment as 
a radiotelegraph operator in the Govcrn- 
nienf service of the I'nited States. In t-ither 
case the radiotelegraph code ex^miincr shall 
attest to the applicant's ability (o send and 
receive messages in plain language in the 
continent Morse code (5 charac^ to the 
wofd) at a speed of not less than 13 words 
per minute. The cude certification may be 
omuied if the applicant can show proof of 
cod'.' ability in accifrdance with the preced- 
ing rule. 

408. Application jovms. — Forms for ama- 
t«ir stetiim anj/or operator license shall 
be olbtamed by calling or writing to the 
inspector in charge of the radio inspection 
district in which the applicant resides. 
Upon c<jmp]etion of the forms, they shall 
he sent back (o (he same oIJIlv ^^ here the 
linal arrangements will be made for the 
^amioatioa- Prorid^d. howe^, in the 
tase of applicants for the class C amateur 
operator's privileges, the forms and exam- 
ination papers when completed shall be 
mailed direct to the Federal Communica- 
tions Commission. Washington, D. C. 

409. Gr.id!f!_v '4 v.\utf/!na!ion. — -The 
percentage that muii he obfaiEied as a pass- 

mark in each <. xanimation is 75 out of 
a possible 100, f^u (u.lit will be given in 
the grading of papL'i,s for experience or 
knowledge of the code. If an applicant 
answers only the questions relating to laws, 
treaties, and regulations, by reason of his 
ri^ht \iy omit other subjects because of hav- 
ing held a recognized class of license, a per- 
<^it^ of 75 out of a possible 100 must be 
ODtained oft the questions answered. 

410. Operator's and sfutian lutntcs Jo 
run con furreittly. — An amateur station li- 
cense shall he issued so as to run coocofr 
rently with the amaicifr operator's license 
and Kith lic::nM's shall run for 3 years from 
ihe date nt issu.mce. If either the statron 
license or the operator s license is modified 
duril^ the license term, both licenses shall 
be reissued for the full 3'year term: Pro- 
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vidcd, hcrvemj if m t^eaooft^ license is 
modified only with respect to the class of 
operator's priviieges» the oid license may be 
endorsed, in -wktich case the expirsLtion date 
will not chon^ 

411, EUgihiUly for n'-j\.i'}:if'.ilio'i. No 
applicant who fails to qualify for an opera- 
tof'a Ticeme wiH be reesamined within 90 
days from the dale of the previous exami- 
nation. 

Penolry. Any attempt to obtain an 
operator's license by fraudulent means, or 
by attempting Id ifnpcrsenate anotb^^ or 
copying or divulging questions used in es- 
aminations, or if found unqualified or unfit 
will constitute a violation of the regulations 
for which Che licensee may suHer suspension 
of Ikdu^ be rrfused a license aii4/M 



debarment from further examination ftn a 
period not exceeding 2 years at the dis- 
dhetion of the licensing authority. 

Duf'ht^'ii hit'n\f<. — Any licensee 
applying for a dupllcjit liansc to replace 
an original which has been losi, mutilated^ 
or destroyed, shall submit an affidavit to !he 
Commission attesting to the facts rtgjrding 
the manner in which the original was lost. 
Duplicates will bt issued in exjict conform- 
ity wifll to orii^ina!, ,i(id will bt marked 
'duplicate" on the face of the license. 



414. Oath of secrecy. — Licenses are not 
valid until the oath of seaecy has been exe- 
cuted and the signature of the licensee 

aJfixed thereto. 

415. Ex^U'/iffunosi I" he n rii/eti in ioug- 
^atidi^^li tx.fminaiions, including the code 
tesCi must be written in longhand by the 

appjiomt. 



RMA COLOR CX>DE 

It IS not generally known but the 
color code used by all manufacturers 
that are members of the Radio Manu- 
factmers Association applies to ^ed 

The code is tlie saxn^ fys h(A mi 
the units are ohms iri the case of 
tors and micto-micro-ii^^ in tfie CASe 
of condensers. 



Body C'lhr 


F.'id Color 


Dot Cffhr 


Red 

Yellim 4 
Gn'cn ^ 
Blue 6 
Paip\c 1 
Giay S 
White 9 


Blick 0 

Red : 
Or^nue ^ 
Vdk.w A 

Blue 6 
Purple 7 
Gray B 
White 9 


Brfjvn 0 
Itvd 00 
Oranse OOO 
YeUow 0000 


Gittfl 00000 


Blue OOOOOO 
PuTpk 0000000 
Gny OOOOOOOO 
White 000000000 



The body color is the fiEst figure ol the vUue. 
The end color is the &ecoDd £^re of the vilue. 
The aroa dot icidkitei "ha Jwm*er of ciplwn 
laDaiviaR m nrSt ngnres. 



DATA ON 



Mi'ifiUis-iiiTei 




Type 


Lerelrn DB 


Amperitc Corp. 


RE-1 


Vel oci ty 'Ri bbon 


— 90 db 


Ampetitc Corp, 


RAE 


Velocity-Ribbon 


"90 db 


Amperite Corp. 


RB 


Velocity-Ril^xni 


— 65 db 


Ampcrite Corp, 


RS 


VebcitF-Ribboo 


— 6a db 


A^[,(tic 


K-Z 


Crystal 


— 64 db 


A'llatic 


218 


Crystal 


— 56 db 


Astatic 


Dl04 


Ccystdl 


60 db 


Bruno 


RA-2 


Velocity-Ribbon 


— 90 db 


Bruno 


RA-3 


Velocity-Rit^MJn 


— 7fi^ 


Bruno 


RV-3 


Velocity-Ribbon 


— 70 db 


Bruno 


Vel 


Static Velocity 


— 53 db 


hrush Development 


G-2S2P 


Crystal 


— 70 db 


Brush Development 


G-4S6P 


Crystal 


— 60 db 


Brush Di.vLlihpmcnt 


G'l 


Cr>'5lal 


- - 90 db 


Brush Development 


G-20 


Crystal 


— 30 db 


R.CA 


44A 


Velocity-Ribbon 


— 78 db 


K. C.A 


4010 


Veloci^-Ribbon 


— fij db 



MICROPHONES 



Manufaeiurer 


Model 


Type 




R. C.A 


50 A 


Inductor 


— 67 ^ 


Shu re Bro. 


3B 


Doi^ butter 


— 45 db 


Shurc Bro. 


22B 


Do^dik buiton 


— 45 db 


Shure Bro. 


70S 


CiysUl 


^ 56 db 


Shure Brd. 


701 


Crystal 


— 55 db 


Thomaston Labs- 


MCW 


Dynamic 


— 86 db 


Universal 


A 


Sin^^le-button 


— 40 db 


Universal 


X 


Single-button 


— 45 db 


Universal 


BB 


Double-button 


— 45 db 


Universal 


LL 


Doublc-butTon 


- - 50 db 


Universal 


CB 


Double- hut ton 


— 45 db 


Universal 


RL 


Velocity- Kibbon 


— 63 db 


Western Eltctric 


337 


Single-button 


^ 15 db 


Western Electric 


395 


Single-button 


— B db 


Western EAectOC 


613A 


^dglerbuttoo 


— 13 dh 


Western Electric 


i^ODA 


Dcn^^'botton 


— 45 db 



BIAS CALCULATIONS 



Self-bias is obtained inserting a resis- 
tor in the cathode or center tap of the fila^ 
fn«it return and taking the necessary' voltage 
drop across the resistor, Td dcicrmiiif 
the value of grid bias simply divide the 
grid bias in volts by the plate current to 
obtain the resistance value in ohms. 



Ohms = 



grid blj^ X moil 



Plale current in nilHuriiperti 

'I'liu*,, for a 76 tube which has a plate 
current of 5 nia- for which a negative grid 
bias of 13. 5 volts is required: 

11:1^^^ 'f'f'O = 27Cfl ohm* 

Class '"C" Stage Bias 
To determbe tbc vnlue of negntire bios 



for a QafiS "C" stage JivjJi: the plate TOlt- 
age by the mu. or amplification factor of 
ihe tube and multiply by two for double 
cut-ofi. For higher efficiency and phone 
operation add 40 per cent to this figure. 
For example^ a 203A tube is to be used 
Chss "C" with 1250 volts on the plate, 
AmpU&:ation of this tube is 25, Therefore 



12^0 
25 



= 50k2 t= 100 + 40 (40%) — 140 volts 



Bias for Doublet Stage 

The bias volta^^e for donbler stages is 
calculated smularly to Clasii "C" bias with 
the exception that the cut-off value is 
multiplied by 3. If the R-F excitatuni i« 
suffidicntly high, the bias may be mcreascd 
with a resultant increase in output and effi- 
ciency. 
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Osdflator Bias 

In amateur transmitter osdllator circuits 
the bias voltage is usually obtained from a 
grid leak. The bias is developed across the 
leak and is equal to the product of the dx. 

^iiJ turrtnt ui ifnipeit^s by the Eosisijnte of 
tht ^rid Ifak in ohms. Fur (.x.impk-, if ;( 
grid current of 10 ma. is flowing through 
a HI. 000 olim niid leak tiit bfa^ wiW be 
O.OHI LiinpL-rts x lOJjOU ihlinis, oi UH) volts. 
In general, ^jnd Itak value.s :tre nnr criJiciU 
Lowering the ohmic value of Ihi. k.ik will 
increase the R-F output. Tubes with high 
rau's operate better ilh low ohmic values 
of grid leaks while low mu tubes may re- 
quire leaks as high as 50,000 ohms. 
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KEN-O-GRAFS 



Hie following 14 pagc5 of K«i-0-Gj:^ law befitt de- 
signed to facilitate computing soiioe of the common calcula- 
tions eijcoijntcrcd in amateur radio practice in a mOBt paai- 
less mock-rn method. The majorit? of these graphs are self 
(:xp[,Jii.itory with tlie exception of those described below: 

The chart oa page 44 permits the instantaneous de- 
tenninatioa of the frequency corresponding to any wave- 
le^h — oc tiie waveler^th cf^Qivaleot of any frequency 
tfirdoghout ttte entire fa<fio spectrum. 

To find the frequency corresponding to iiny wavelength 
between 10. 1 meters imd 100 meters, or the wavelength 
equivalent of any frcquunty bdwc-en 29.(->')0 iind 2^?9S, the 
chart may be read directly. Outside of this range the read- 
ing is made by shifting the decimal points. Thus, if one 
desires to find the frequency equivalent of 101 meters, for 
instance, shift the decimal point of tiie fJsquency one place 
to the left. This will show the frequcnqr to be 2969 kc. 
If die frequency corresponding to 1010 njetcfs 15 required, 
shift the wavelength decrmii of the fic^ iton tvfo pb/xs 
to the right and the frequency deciimd tm pkces Ui the 
opposite direction, and from this will be found that the 
required frequency is 296.9 kc. 

Conversely, to find the wavelength corresponding to a 
^vea frequency^ locate the number in the frequency column 
and r«ui the wavelength in the opposite column. If it is 
necessary to jBOve the decimal point in the frequency colunm, 
always move it m the wavelength oolurtm the sanie mimber 
of places, but in the opposite direction. 

Where the frequency is shown in terms of megacycles, its 
equivalent in kilocycles is found by simply adding three 

ciphers to the megacycle figure. 

The Kcn-()-Gr.(f on page 45 shows how to find the 
equivalent of two resistnrs in parallel and also the ciipatity 
of two condensers in series. Place a ruler through the 
division on arms marked "Rl, Cl and R2, Cl \ The re- 
sultant line on RC will be the total resistance or capacity in 

the drcdt. 

On the next page will be found a similar chart to be 
used wlitn the two branches are widely different. 

The relatictfi between ioductanc^r aipadq' and frequency 
is shown on page 47. With this gfsq^ mi a mlor urfr of 
the above mentioned quantifies can be found if the other 
two are known. For example, what is the highest fre- 
quency obtainable when a 200 mmfd. condenser is used with 
a H.^ microhenry coil? Lnv a straight edge a. ro^^. 20 
mmfd- on the capacity scale and l3/> on the inLluct-ince 
scale; the intersection on the middle scale reads 3 mega- 
cycles. This chart can be employed in the same way if any 
two of three qumt&i^ afe Imown. 

For Ohms law and power consumed in the circuit the 
Ken-O-Graf shown on page 48 solves these equations with 
the aid of tlie straight edge. If any two cjaantities are 
known the other two can be found with the aid of a ruler 
or straight edge. For example, in a circuit of 2000 ohm 



restitaDC^ and a current of 10 miiliamperes ; what is the 
wMta^e and the voltafle? The answer is found where the 
£uhr ui^ew^ .2 cm. ue 'tratt scale and 20 on the volta^ 
scale. Tt ts essendal -when using Hlis scale Qiflt all values 

be read on the A or B scale. 

The graph shown on page 49 may be used to rind: 

(1) Hie teof^mce oif a given inductance at a given 

frequency. 

(2) The reactance of a given capad^ at a givai 

frequency. 

(i) The resonant frequency of a given inductance and 
capacitance. 

The sloping lines from lower left to upper right arc 
associated with the inductances indieatud along the upper 

and rj^t hand edge3> The lines slanting downward fxom 
die 1^ to tift ^ffJt are aesod^ widi die tapad^ in- 
dicated along the upper and d^t hand edges. The r cact agcc 
in ohms is shown on the left and the frequency at the foot 
of the chart. 

To determine the reactance of a condenser or inductance 
at a certain frequency^ follow along <he \ertical line corre- 
sponding to the proper frequency until it intersects the line 
corrcqfCKldlng to the specified capacity or inductance. The 
horizootal line which coinddes with this intersection when 
^tfied to the left gives die Value of reactance in ohms. 
^ ^maplSy find tbe rWUnce of a coU having an in- 
ductance of 1 Hcniy at 1000 cfides. Has value k fotnid 
by referring to ^ vectiod line anmpooding to die XO(XQ 
cycles unttfits Intersects die 1 Henry slanting line. The 
horizonal line at this point of intersection when carried 
to the left of the graph reads 6,200 ohms. Similarly, the 
sloping 1 mfd, line can be followed to the point where it 
intersects wiih the vertical 1000 cycle frequency line. Pro- 
jecting from this point of intersection on the horizontal 
iine indicates a reactance of I60 ohms. 

To find die resonant frequency of a condenser and in- 
ductance, enter the slanting lines for the given inductance 
and capacity- At the poitttof intersection project vertically 
and read the frequemy at the foot of the chart For ex- 
ample, find the resonant frequency of a 1 nrfd. condenser 
and a 1 Henry coil. Follow the sloping 1 mfd. line to the 
point where it intersects with the 1 Henry line. The 
vertical line through the point of intersection indicates a 
frequency of 160 cycles. 

The chart shcrwti on pige 50 is designed to determine 

the wati:age irqmt to ^y tube or tubes and the load im- 
pedance ^%i£h wy modulated stage presents to the modula- 
tor. Fwcmwdc^t 150 T tube 9p^JtoiCla^ 
volts dtaw^ 2m n^tamperes. what is the power input 
and the plate load resistance to be matched by the 
"B" modulator output transformer secondary? Place a 
ruler on the chart through 200 on the scale marked ''Ampli- 
fier Plate Current" and 1000 on the scale marked "Ampli- 
fier D, C, Plate Voltage". Read 200 watts input on the 
scale marked "Amphfier Power Input" and 5000 ohnis on 
the scale marked "Amplifier Plate D.C. Load Resistance". 
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! M. 


KC- 


M. 


KC. 


M. 




M. 


KC. 


M. 


KC. 


M. 


KC. 


M. 


KC. 


M. 


\ KC. 

1 


|«.] 

1 V. J 

10.3 
10.4 
10.5 


29,1/'" 
Z'i..vin 

^9J10 
2S,R30 
26,550 


2111 

20.3 
20.4 

20,5 


14,920 

1 t tiAtl 
J 1,0411 

14,770 
14.700 
14,630 


30,1 
ill. J 
30. 1 
.10.4 
.10.5 


9,961 

9.895 
9,S62 
9,830 


40.1 

40.3 
40.4 
40.5 


7,477 

/,15B 

7,440 
7.121 

7,403 


50-1 

50-3 
50.4 

50.5 


5,984 

E ll— r 

j.f' i 

5,961 
5,949 
5.937 


60.1 

60.3 
60,4 
60.5 


4.989 
4,^7? 


70.1 

Til 1 

70.2 

70.3 
70.4 
70,5 


4.277 
4.271 

4.265 

l,^i^9 


SOI 

80 3 
80.4 
80.5 


3,713 

^ *T I l_ 

3,731^ 
3,734 
3.729 
3.724 


10.2 
90.3 
00 .1 
90 5 


3.. 128 
3,. 1^4 
.1,320 
3. 317 
J,3f3 


10,6 
111. ' 

10. s 
10.9 
11.0 


2rt,2»0 

27,760 
27,510 
27,260 


20,6 

/ 

20.8 
20.9 
21.0 


14,550 

14,410 
14,350 
14.280 


30.fr 
Sm.i 
30 .ft 
.10.9 
31.0 


9.798 

9, /DO 

9.734 
0,703 
9,672 


40.6 

40,8 
40.9 
41.0 


7,385 

7,349 
7,331 
7,313 


.^0.6 

50.8 
50.9 
51,0 


5,925 

5,902 
5,890 
5,879 


60,6 

Jill 7 

60 8 
60.9 
61.0 


4.fl4ft 

4,931 
4,923 
4,915 


70.6 
/V. / 
70.8 
70.9 
71.0 


4,247 
4,241 
4.2.1fi 
4.229 
4..!2i 


80 6 

80.8 
80.9 
81.0 


3,720 
3.71.1 
3,71 1 
3.706 
3,70 J 


1:0.6 
90.7 
90.8 

90.9 
91.0 


3,309 
,*,ijU6 
3,302 
3,298 
.1,24* 


1 i.l 

fi.£ 

11.4 
11.5 


^7,010 

26,770 

26,. ^00 
26,070 


21.1 

1i '1 

21.^ 
21.3 
21.4 
21,5 


14,210 
14, HI' 
14.0NO 
14,010 

I3,9.S0 


31-1 
31.2 
31.3 
31,4 

31.5 


9,641 

^,6111 

9,579 
9,548 
9,518 


41.1 
41 

41-3 
41,4 

41,5 


7,295 

i,£J / 

7,260 
7,242 
7,225 


51.1 

El '> 

M.J 

51*4 
51.5 


5,867 

5,844 
5,833 
5,822 


61.1 

Alt .i 

61.3 
61,4 
61,5 


4,907 

4,891 
4,883 
4.875 


71,1 

71 .J 

71.3 
71,4 
71.5 


4,217 
4,211 
4,205 
4,199 
4.193 


81.1 

nl .£ 

81.3 
81,4 
81,6 


3,697 
3,692 
3.688 
3.683 
3.679 


91.1 
91.2 
9(3 

91.4 
91.5 


3,291 

.^,2h0 

.^,277 


11.6 
II.' 
lis 
11.9 

12.9 


2'^S^it 
2s,iin 
24,V9" 


21.6 

2l * 
12 0 


13,880 
J 111 
U.T.SO 
1.1,690 
13,630 


111.6 

.*[,8 
.11,9 
32,0 


9,488 

9,428 
9,399 
9,3^>9 


41-6 

4 J - * 

41.6 
41.9 
42.0 


7.207 
T ran 

7.T7J 
7.1^6 
7.139 


51,fi 

CI 7 

51,8 
51.9 
52.0 


5,810 

5,788 
.5,777 
5,766 


61.6 

hi 7 

61.8 
61.9 
62-0 


4,867 

4 , 1,^ ' 
4,851 
4,844 
4,8.16 


71.6 

Tl T 

J I .' 

71.8 
71,9 
72.0 


4.187 

4, in J 
4,176 
4, 1 70 
4,164 


81,6 

If L r ' 

82-0 


3.674 

^ i ^ ri 

3.6f.5 
3.661 
3,6^6 


9t 6 
91.1 
91.8 
91.9 
92,0 


1 ^ / II 

3,266 
3.2o2 
3,259 


12.1 

li.Z 

12.3 
12 A 
12.5 


24, 'iM" 
Z4,3J^n 

24,ir^ci 

23,9'?l| 


32.1 
£t.£ 

22 3 
22.4 
22.5 


13.570 

1 ^ L> J 

13,440 
13,3S0h 
I3,3,t0 


33.1 

32,2 
.12.3 
.12,4 
32.5 


9.310 

0 3 11 

9,282 
9.254 
9,225 


42.1 

4*.* 

42.3 
42 4 
42,5 


7,122 

7,088 
7,071 
7,055 


52-1 

52.3 
52.4 
52,5 


5,755 

5,733 
5,722 
5,711 


62.1 
6* 2 
62,3 
62.4 
62.-5 


4,82ft 

4,8r3 

4.Sfl^ 
L797 


73.1 

7^ > 

72.4 
71.5 


4,»5S 

H t El 

4, 1 .^.4 

4,147 
4,141 
4.L35 


S2,l 

82.3 
82.4 

82.5 


3,652 
3,647 
3.643 
3,639 
3,634 


92.1 

All 

92.2 
92,3 
92.4 

92.5 


3,255 
1 2S1 

3,248 

3,245 

3,241 


I I.l 
I2.S 
12.9 

n.o 


23,80" 

2J,6mI 

23.410 

33.l4n. 

2S.0bO 


22.6 

* 

22.8 
23,9 
33-0 


13,270 

13,1,50 
13,090 
13,040 


^2.t* 

32.8 
32.9 
3:4.0 


9.197 

9,141 
9,n3 
9.086 


42.6 

J > 7 

42.8 
42,9 
43.0 


7,0,18 

7,005 
6,989 
6,973 


52.6 

7 

52,8 
52.9 
53,0 


5.700 

5,678 
5,66ft 
5,657 


63.6 
62 7 
62.8 
62.9 

63,0 


4.789 
* 7B2 

4,774 
4,7Ht7 
4,759 


72* 
71 7 

72.8 

72.9 

73.0 


4,1,10 

4, 1 f 4 

4,118 
4, Ll 3 
4,107 


82.6 

u > 7 

S2.8 
829 
83,0 


3,630 

3 f. )E 

3,621 
3.617 
3.612 


92.6 

9 J./ 

92.8 

92.9 
93,0 


3,238 
1 214 
3,231 

3,227 
3,224 


1.1.1 

lA.l 

13.3 

13.4 
13.5 


22,890 
22,710 
2 a. ,51" 

22,^10 


2.VT 

2a. i 
23.3 
23.4 
23.5 


12,980 

I2.S70 
12.r^L0 
12,760 


3.VI 

AS. I 
.13,3 
33,4 
33,5 


9,0,-iS 

T , If l1 ] 

9,004 
8,977 
8,9.5" 


43.1 

43.3 
43,1 
43.5 


6.956 
6.^1" 
6,924 
6,908 
6,892 


53. T 

53.3 
53.4 

33,5 


5,646 

5,625 
9,615 
5,604 


63.1 
61 2 
63.3 
63.4 

63,5 


4,7.52 

4. '44 

4,736 
4.729 
1.722 


73.1 

71 > 

73,3 
73-4 
73-5 


4,102 

A Itikl 

4,Ut6 

4,090 
4.*:85 
4,079 


83, J 
fit > 

83.3 
8.1.4 
83.5 


3.608 
3,694 

3,999 
3.995 
3.591 


93 1 

93.3 
93.4 
93.5 


3,220 
121; 

.1,214 
3,210 
3,207 


13.6 
13.7 

is.ft 

13.9 
14,0 


21.040 
21.«»0 
21.730 
1I.S70 
21,420 


23.6 
23.7 
23. ft 
23,9 
21.0 


12.700 
1 J,6?U 
12,600 
12,540 
12.490 


33.6 
33.7 
33,8 
33,9 
34 0 


8,923 

8,870 
8,844 
8,818 


43.6 

4 J. ' 


6.877 

6, Bill 

6,815 
6,8.30 
6,814 


53.6 

El T 

54.0 


9,594 

E alii 

r>,r>o,j 
5,573 
5,563 
5,552 


63.6 
6t 7 

63.8 
63.9 
M.O 


4,714 
4 , ' II ' 
4,699 
4.692 
4.685 


73,6 
717 

73.8 
73.9 
74,0 


4,074 

4 ill. kr 

4,ii6r* 
4.063 
4.057 
4.092 


8.1 6 
li.f. / 

ft3-9 
ft4 ft 


3,. 586 
3,582 
3.57ft 
3,574 
3,569 


93.6 
9i-7 
93.ft 
93.9 
94.0 


3,203 

3,196 
3,193 
3,190 


HI 
14.2 
14.3 
M.4 
]4.5 


21 ,2n0 
31, MO 
2n,9;() 
2D,R20 
20,680 


24.1 
24.2 
24.3 
24.4 
21.5 


12,440 
1 J, AMU 

12.340 
12,290 
12.240 


34.1 
34.2 
34-3 
34.4 
34.5 


8,792 

8,741 
8,716 
8,690 


44.1 

44.3 
44.4 

44.5 


6,79'> 

6,76S 
6,753 

6,738 


541 

54.3 
54.4 
54.5 


5.542 

5.923 
5.511 

5,501 


64.1 
64 2 
64.3 
64,4 
64.5 


4,677 

4:663 
4,656 
4,64fi 


74.1 

71 1 
/t-t 

74.3 
74.4 
74.5 


4,046 

4^U4 1 

4,035 
4,030 
4.024 


ft4^] 

84.3 
84,4 

81.. 5 


3,565 

.1 , .Ml 1 

3,557 
3.552 
3.548 


91.1 
94. J 

94.. 1 
94.4 
94.5 


3,186 
\ 181 
3, J 79 
3,176 
.1,173 


14.« 
14.7 
14.R 
14,9 
15,0 


20.540 
20,400 
20.260 
20.120 
19,990 


24.6 
21.7 
21.8 
24.9 
25.0 


12,190 

^ 1 .411 

12,1411 
12.090 
12,040 
11,990 


34.6 

— - mm 

34 7 
34.8 

34- 9 

35- 0 


8,665 

S|64l| 
8,616 
8,591 
8,566 


44.6 

44.8 
44.9 
45.0 


6,722 
6, /u/ 
6,692 
6.678 
6,663 


54.6' 

54.8 
54.9 
55.0 


5.491 

E 4 C 1 

5,471 
5.461 
5.45! 


64.6 
hi 7 
61.8 
61.9 
65.0 


4,611 
'i.iij'i 
4,627 
4,620 
4. 613 


74.6 

74, ft 
74.9 
75.0 


4.019 
4 n 1 1 

4.008 
4,003 
3,998 


84.6 

fH. / 

81.8 
84.9 
S5.0 


3., 514 

A . .l41 P 

3,9.16 
3.531 
3,527 


94.6 

94. / 

94.8 
94,9 
95.0 


.1,169 

3,163 
3,159 
3.156 


15,1 
15.2 
15.3 
15.4 
15.5 


l9,StaO 
19,730 
19,600 
19.470 
19.340 


35.1 
35.3 
35.3 
25.4 

25.5 


11.950 
11,900 
II.8S0 
11,800 
1L,760 


35-1 
35.2 
35.3 
.l.S,4 
35.5 


8,542 

D,fl|B 

ft,494 

8,470 
8,446 


45.1 
45. J 
45.3 
45.4 

45.5 


6.64ft 
D.63J 
6,619 

6,604 
6,. 589 


ss.i 

55. J 
5S-4 

5S.5 


5,441 
c ail 

5,422 
5.412 
5.402 


65.1 

ft5 2 

65.3 
65.4 
65.5 


4.606 

A f U A 

4.fl^P 
4.5A4 
4,577 


7.M 
7E J 

75,3 
75.4 
75.5 


3,992 

.1,982 
3,976 
3,97r 


85.1 

85.3 
85,4 
85 5 


3.533 

1,515 
3.511 
3,5ft7 


95.1 

95,4 
95 5 


3,153 
1 r49 

3,146 
3,143 
3,139 


IS.7 
I5.fl 
15,9 

16-0 


19.220 
19,100 
1^.980 
18,860 
1 ft, 740 


25,6 
25,7 
25.8 
25.9 
36.0 


11,710 
] 1 ,670 
11,620 
11,580 
11,530 


35.6 
35,7 
35, ft 
35.9 
36.0 


8,422 


45.6 

4 J. ' 

45.8 
45.9 
46.0 


6,575 

t. SI. 1 

6,30l 

6,546 
6,5.12 
6,518 


SIS .6 

55.8 
55.9 
56.0 


5.392 

5.373 
5.364 

5,354 


65,6 

lA 7 

65.5 
65.9 

66.0 


4.57ft 

4,557 
4,5.50 
4,543 


75.6 
71 7 
75.8 
75.9 

76.0 


3.966 
1 96 1 

.1,9.^5 

3.9^0 
3,915 


85 6 

85.8 
8,'>.9 
86.0 


J,^ft^ 

3,494 
3,490 
3,486 


95.6 

A£ 7 

95.8 
95,9 
96 0 


3,136 
1 1 11 
,1.1.10 
3,126 
3,123 


16,1 
16.2 
16„* 
16.4 
16.5 


18,620 
18.510 
18,390 
18,280 

ih.i:o 


36-1 

26,2 

26- J 
26.4 

26.5 


11,490 

1 1 ,44U 

] 1 ,400 
11,360 
U,310 


36.1 
36.2 
36.3 
36.1 
36.5 


ft, .105 
Jo J 
8,260 
8,237 
8.214 


46,1 

46.3 
16.4 
46.5 


6,504 

6.47b 
6,462 
6,448 


56,1 

56.3 
S6.4 
56.5 


5. 114 

5, .125 
5,316 
5,307 


66. r 
66 2 
66.3 
6'j.4 
66.5 


4,516 
4 529 

L? 14* ^ 

4,522 
4,51:^ 
4,509 


76.1 
76 2 
76.3 
76,1 
76.5 


3,940 
1 91S 
3,929 
3,924 
3.919 


86,1 
8h 2 
86.3 
86.4 
86.5 


3,482 
3 178 
3,474 
3,470 
3,466 


96.1 
9fi 2 
96.3 
96.4 
96.5 


3,120 
3 117 
3.113 
3,110 
3,107 


I6.« 
16.7 
16. S 
16.9 
17.0 


18.060 
17.950 
17,850 
17,740 
I7,ft40 


26.6 
26.7 
26-8 
26,9 
27.0 


11,270 
1 1 ,230 
Il.t90 
IM50 
11,100 


36.6 

36,7 

36.5 
36.9 

37,0 


8,193 
8,1711. 
8.147 
8,T2.S 
8,103 


46.6 

At. t 

46.' 
46.8 
46.9 
47.0 


6,434 
o,4«l 
6,406 
6.393 
6.379 


56.6 

56.8 
56.9 
57.0 


5,297 

C ICC 

5.279 
5.269 
5.360 


66.6 
a6 7 
66,8 
66,9 
67,0 


4,502 

4,488 
4.482 
4,475 


76.6 

7iL 7 

76,8 
76,9 
77.0 


3.914 

0 . T .P T 

3,904 
3,899 
3,894 


8^.6 

86,8 
86.9 
87-0 


3,462 

1 ICC 

3,454 
3,450 
3.446 


96.6 

Oil 7 

96.8 
96,9 
97.0 


3,104 
1 lOl 
3,097 
3.094 
3.091 


17.1 

17,2 
17.3 
17.4 
17. S 


17.530 
17.4.10 
17.330 
17.230 
17,130 


27.1 
27.2 
27-3 
27-4 
27,5 


1 1 ,060 
11,020 
10,980 
10,940 
10.900 


37.1 

-fan 

37.2 

37.3 
37.4 
37.5 


8,081 
n, Ufa II 

8,038 
8,017 
7,995 


47.1 

fl' ■* 

47.3 
47,4 
47.5 


6.366 

6.339 

6,. 125 
6:11 2 


57.1 
fl/.* 
57-3 
57.4 
57.5 


.5,251 

J.Cxi 

5,2.12 
5,223 
5,2J4 


67.1 

67 2 

67.3 
67.4 
67.5 


4,468 

4 4h2 

4-455 
4,448 
4,442 


77.1 
77 2 
77.3 
77.4 
77.5 


3.8«9 
1 884 

3.879 
.1,874 
3,869 


ft7.1 
87 2 

87-3 
87.4 

87.5 


3,442 
\ 418 

3,434 
3,4Jti 
3,427 


97.1 
97 2 

T 1 mm 

97,3 
97.4 
97 5 


3,08ft 
1 085 
.1,081 

3.078 
3,079 


17.6 
(7.7 
17. W 
17,9 

ig.u 


17,040 
16.94" 
16.84" 
I6.7fi0 
16,660 


27.6 
27-7 
27.8 
27.9 
28.0 


10,S6O 
10.820 
10,78" 
10,750 
10.710 


37.6 
37.7 
.17.8 
37.9 
38.0 


7,974 
7,V5.4 
7,932 
7,911 
7,890 


47.6 

4/ - / 

47.8 
47.9 
48.0 


6,299 

J. IDf^ 

O, JQO 

6,272 
6.259 
6.346 


57.6 

tV 7 

57.8 
.S7,9 
58.0 


5,205 

5,187 
5,178 
5,169 


67.6 
67 7 
67.8 

68.0 


4,4.1.^ 

4,422 
4-416 
4,409 


77.6 
77 7 
77. S 
77,9 
78.0 


3.864 
1 859 

3,854 

3,849 

3,844 


87.6 
H7 7 
87 8 
87 .9 
88.0 


3,423 

1 nil 

3.415 
3,411 

3,407 


97 6 
97 7 

T J ■ F 

97.8 
97,9 
98.0 


,1,072 
1 069 
3,066 
.1,063 
3,099 


IK.I 

ltt.2 
IK. 3 
1«.4 

ia.5 


16,560 
16,470 
16,380 
16,290 
16.210 


28.1 
28.3 
20,3 
28,4 
28-S 


10,670 
10.630 
10,590 
10,560 
10,520 


38.1 

38.2 
38.3 

3a .4 

38.5 


7.869 
7,841 

7,828 
7,808 
7,788 


48,1 
4n.Z 
48.3 
48.4 
48.5 


6.233 

6,207 
6,195 
6,182 


58,1 

58,3 
58.4 
58.5 


5,160 

C 1 E > 

ri 1 1 ^> J 

5,143 
5,1,11 
5,12.'» 


68.1 

68.3 
6K.4 

68,5 


4.403 

4, .190 
4,383 
4.377 


78.1 
7^ 2 

78.3 

78.4 

78-5 


3,8,(9 
3 814 
3,829 
3,824 
J,819 


88. L 
ft8 2 
f<8,.l 
NS 4 
88.5 


3,403 
1 499 

.1,19.'^ 
.(-.192 
3,.18!i 


98.1 

fn. £ 
98.3 
98.4 
98.5 


,1,056 
1 051 
3,050 
3.047 
3.014 


18.7 


16.120 

16.0.10 
1.S,4S0 
\ ^>,h60 
I.%780 


28,6 
28,7 
2H.8 
28.9 
29.0 


10,480 
10,450 
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KC = Kilocycles yuF =microFarads H - henries 

^ = ohms = micromicrofarads ■microhenries 
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OHMS-VOLTAGE —DECIBELS CONVEFiSION GRAPH 
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OHMS-CURRENT-DECIBELS CONVERSION GRAPH 
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THE DECIBEL OR DB 

The decibel is used uinvtirwlly in r^Jiu cnj^inttring for the measuremrnl of .itimstic ur elearicaJ power ration. This unit may be ex- 

bussed matbematicaUy 0s „ , 

Thus k U die dedW so olten used jn the work of s^uUd an:^lffic&^ uaiwaissionj atwt £t«i¥id«ctioD, k the ratig l»t«TOQ the 

strengths df any two signals, or ^ ratk ttf dutfige iH the ^aiergy ^ 4 atrial wheo it n an^tlifted &t Mtesixaied^ 

As used in amateur raJio, the level in decibels is based upon a veto energy levei of .006 watts (1.73 volts across 500 ohm line). 
Zeto levels of 12.^ mw and 1 mv are used in broadcast and td^d^one technique. All db references contained in this manual are based i^on 

a zero energy tevel of 6 mw\ 

Alf levels flu reference or /tro level are designated as plus db and below as minus db. In pr<*lenis dealing with the conversion 

■of voltage 01 currem ratios the following expression is used, 

db=20 log -f^ 
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The Practical Solution To The Power Supply ^blem 



pROBABLV the biggest bug-a-boo in 
radio is the ever-existing menace of ob- 
s^c^cmce. Of ams^ & sucfa a moiJcm 
iddusiry fiew ^ferdopm^ are cemrtantly 
bnog bom, and the older methods are sooo 
discarded to make room for the later 
developmdits. 

However, from the experimenter's point 
of view, obsolescence is quite expensive^ 
especially when it involves the discarding 
of perfealy good equipment. New tubes 
are «i4«t^ to eidfttifie types, but ^ to 
differ T6ltfl^ and droiit i^^piioticau. 
diaoges in associated eqtdpment are <^t«n 
necessarf. In many instances the changes 
in r,f. and audio circuits are inexpensive- 
Moreover. a change in these circuits usually 
necessifates a change in the power supply. 
This IS often thi: njosi txpensivf unit jii 
the entire circuit, legardle&a of the applica- 
tion. 

Uniiwi^ Tratisf Mner 

In transtnittets or high-power pubbc- 
address systems the low-power tubes require 
exceptionally good iilterlfig lo keep hum 
level as low as is consistent with >^oOiJ 
practice. If these low- level slaj^es derive 
their voltage SLif^iy from the high-voltage 
system ^ h mxmtf dioEDBfl^ ^ter 
the entire poww *u^^y» not on^ to tAkib- 
ioate bum but also to prercnt feedbadc 
Of (snirse, ttiis may be eliminated by filter- 
ing a small section &at supplies only the 
lower level tubes. This method, however, 
jeopardizes condensers and resistors should 
the load be removed from this section. 




Primary 
Tnps 

115 V, -OH 



500V. O.C. 



B 

450V 
510V, D-C 



. c 

450^ CtJZ. 




Primary 
Connftction 

0-5 



A 3 
400 D,C 900 D-C. 

P4. 10S0 O-C 



Mllllipl*-™^**g* puwcr-^upply clAnlitq utlag type 
B3 TKdAaa and up#tatin^ frnm a iinBle powfr 



High- and tow-voltagv ponr npplv Ufiu^ ■ 
HbaJe S3 and two S^^i U fntt-Wflvm camuctiani 
both clrcaita anH^kd fmn ■ siBBto pmnx 
UB«faniar (Uuuciit nppllai ■eparttft). 

Another me&od tb eliminate this hazard 

is to use a separate transformer for the 
input '.IT InW'level stages. The drawb.ick 
to tbis procedure is the excessive cost and is 
rberefore not usually practical- 

The answer lies in the use of a new type 
of transformer that permit'^ any cxiiting 
type <ii rectiiicatinn in a practical and 
economical manner. 

Voltages Available 

The voltages available from this ir, ins- 
former range from '100 volts up to 
volts depending upon the type of circuit 
used. In the schematic (Fi^r. I) tbrte 
separate d.c. supplies ranging from 400 
Eo ^60 volts m^y be obtained. ^ means 
of a primaiy tap these voltsges may be 
varied approximately 12 per cerU. This 
circuit will supply adequate power to three 
separate audio or i.f. units. 

In applications where it is necessary to 
bave a separate low voltagf and a hi^jh 
volt.i^ie, the cjrciiit sh<jw[i in figr 2, utilis- 
ing two 866 tubes and a type 83* is not 
ordy economkal but very p^ractical for many 
uses in amateur ti^unitters and txpm- 
mental circuits. 

Fip, 3 shows a similar application with 
the exception that the higfa-vollage supply 
is iiUaintLl tioni three \(rw cost S3 t>'pe 
tubes in a bridge arrangement. In this 
a^pplication the high voltage .supply delivers 
140% of full wave rated value- The same 
voltages are also obtainable in 4. hi 
this circuit the center tap of one of the 
high-voltage windings is cottne^^ed to the 
Mament of a type S3 tuibe, &«cby form- 
ing a series connection. 

By far the most versatile circuit is shown 
in Fig. 3. A single 8^ is used for low 
voltage and two 366 s connected fur full- 
wave rectification, supply the high voltage. 
Usually when this circuit is used in existing 
equipment two power transformers are re- 



qulreil lo accomplistj what one will do witfi 
this new transformer. 

Where higher voltages are desired the 
circuit of Fig. 6 may be used. This ar- 
ranifement will supply a d.c. voltage as 
high as 1020 volts. In a circuit where 
such hi^h voltiiges are used il is common 
practice to supply a lower power stage with 
a lower voltage. This is obtained from a 
separate winding usilig a type 83 full-wave 
rectifier- 

High Voltages 

For maximum volts per dollar expended 

Ihc circuit of Fig, 7 is ideal for those whose 
pi>ckc(hook'. are limited. A glance shows 
iv\o of (he bi>ih voltage windings connected 
:ii -.(lies. For rcctificafion two type 83 
tubes are connected in tandem. Low voltage 
IS obtained from the other windins with 
another 83 tube, When it is not desired 
to utilise [he low voltage the three windings 
may be connected in scries. When used as 
shown in Fig, S, with two 866 tubes, volt- 
ages ranging ftim 15M tO l620 volts arc 
procurable. 

A still cheaper method of obtaining the 

same voltages i^ shown in Fig. 9- Here the 
outputs of Ihif.^ type H3 tubes are connected 
jn series. In (hi^ circuit it is essential that 
the filameni transformer supplying the 83 
tubes he adequately insulated to withstand 
(he bi>:b voltages. 

Peihaps surpassing all circuits shown is 
the applicatmn in fig. 10. In this circuit 
21 different voltages are available. In 
traoumitler use there is suHicient power 
available to supply anything from a five- 
watter up to a 500-watt rig. In addition to 
this a separate low-voltage supply may be 
taken <ifT of the secondary winding marked 
I, '3 and 6. wlien ihe hjgh-voltage require- 
ments are not over 2240 volts. 



The above application refers to 
our triple winding power irana- 
fornier.v. Type T658 and Type 
T6'i9. Transformer T658 is rated 
lo supply 175 MA. from cadi wind- 
ing. Transformer T659 is similar to 
the above but designed for heavier 
currenj supplies, Thia unit will sup- 
ply i50 MA. from each winding- 

AnoihcT transformer similar to 
these units is Type T654. This 
unit is alijo a triple winding plate 
iransformer which delivers 250 MA, 
from each winding. However, the 
voltages available from tf^ unit 
differ as shown below, 

T638-T659 T654 

520-0-520 490-0-490 

570-0-570 6 J 0-0 -630 

570-0-570 6J0-0-630 

Thoh it is seen th-it the 490 volt 
winding supplies rectilied voltages 
79^1 lower and the 630 volt wind- 
in^s ll^'r higher than the voltages 

shn\\n lij ihe fl srhi'miitid. 
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For ciiciiits requiring txt^pimnjiiy higli 
current where the vohagc rrtjuirement does 
no( exceed 560 vofts. Ihe drcuil shown in 
Fi^. II js .idmlrahly suited Hy LonrnL-clin;; 
iwii of ttit windin^^s jn par.dltl the curren! 
supply IS doubled ia Ihe portion of the 
dr<:uit marked "B. " Tht usual low voltage 



is avartaMc from ibe third winding and 
wiFl supply the full current ntu# of the 
transformer. 

Bridge Rectifir^adon 

While Ihj^ descriplion only tovtrs tht' 
mote cotnmon types of rectiHcation appJi- 



1. 1 



nous [he amjKur and experimenlef will 
no doubt find other interesting applica- 
tions. It should be noted in iill applica- 
tions whtrc biid^i' rectification is used that 
thi mjKimmn output obtainable should 
jH-ver exceed 70 per cent of the nted on^Ut 
of the transformer. 
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0-2 S<0 iD?0 f530 1390 2M0 2S50 2940 
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GffoBp of drcvltl ibowillB cKe many fombinatLoiu ihai may E>e had wUh a bidbIb univeria] power trBEuEorincr (minuft filament aupply) for tha 

dtrivini wixtntr volta^ra vf dificrtni values for ihc variaua ilagH of a ininuniEt«r or high-powtr poblic-^ddrcH tywtt to. 
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KENYON AMATEUR TRANSMITTER AND PUBUC ADDRESS COMPONENTS 

Kenyon engineers have desired this complete line of audio and power transfonneTs and riBactors to make potallde 
a popular priced fine particularlr suited for amateur transmitter and public address use. 

Refinements hi design and confrolted prodtittlofl rcstilt m unUs which are unapproachable for quality in material of 
this pnce rvnfe. 

Each untt is housed in a metal case finished in a durable black eggshell enamel presenting a pleasing appearance 
to suit exacting commercial requirements. This case also acts as an electrostatic and electromagnetic ahield. 

Universal mounting; facilities permit all units to be top or bottom mounted to chassis or panels. 

With the exception of the high voltage miits which arc provided with glazed cerumc insulators all units are pro- 
vided with sturdy solder lug terminals. 
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T LINE DIMENSIONS 
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lA . 
2A . 
3A . 
4A . 
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T-104 
T-105 
T-106 



HL 


MW 




lA 


2H 


1« 




IH 


m 


2A 




3A 


^ 


4ft 




4ft 






6ii 


SM 


8M 


7H 






Overall Dimensions 




Length 


Width 


Heisht 


2ft 


2 


2H 


3J4 - 


m 


3A 


3ft 


2ft 


m 


m 


3 




5 


37A 


s 


5 


5'A 


5 


6ft 


Sft 


6H 


6ft 


5H 


1% 


7H 


6Ji 


7ft 




8^ 


Hl$^ 






UM 



INPITF TRANSFORMBA8 

Single or double button microphone to one grid Input— 400-300-200-100-50 ohms* Hum buc^fng 
type \ 

Multiple line 

Multiple line 

Detector plate* high impedance pickup, or double 



Cw Price 



lA 

to one 8""id^ Input— 500-333-250-200-125-50 ohms. Hum bucking typd.^ 1' lA 

to P. r. grid?. Input— 500-333-250-2(10-125-50 ohin^. ilum bucking type..... lA 

igh impedance pickup, or double hntinn microphone to single grid 2A 

LINE TRANSFORMERS 

Line, to line matching traUHfomer. Primary— 500-200-50 ohms 

Secondary— 500-200-50 ohms 2A 

500or 200 ohms to 15-8-4 ohms— Level 15 watts * %A 

500 or 200 ohms to 15-8-4 ohms— T,cvel 30 watts WW. WWW 4A 

500 or 200 ohms to 15-8-4 ohms— Level 60 watt'J 5A 

CLASS "A" INPUT TRANSFORMERS 

Single Class A Plate 56, 76, 6CS, 77 (triode) 6C6 (Iriodtj etc. to single Class A Grid. Ratio 1:4 lA 
Single Class A Plate 56, 76. 6C5, 7/ (triode) 6C6 {triode) etc. to P. P. Class A Grids. Ratio 1:4 

(total pri, to total sec.) lA 

Detector plate or single button mit:ro[)hone to single grid lA 

For portable applications use open type KA114M. List Price $2,25 

P, P. Class A Plates 56, 76, 6C5, 77 (triode) 6C6 (triode) etc, to P, P. Class A Grids. Ratio 

1:L8 (total pri. to total sec).... 2A 

Single Class A Plate 56, 76, 6C5, 77 (triode) 6C6 (triode) etc. to single Class A Grid. Ratio 1;3 2A 
Single Class A Plate 56, 76, 6CS, 77 (triode) 6C6 (triode) ttc. to P. P. Class A Grids. Ratio 1:2 

(total pri. to total sec.) 2A 

Single Class A Plate 56, 76, 6CS, 77 (triode) 6C6 (triode) etc. to single Class A Grid. (Ratio 

1:2.) Hum Imcking type . 2A 

Single Class A Plate 56, 76, 6C5, 77 (triode) 6C6 (triode) etc. to P. P, Class A Grids. Ratio l':2 

(total pri, to total sec). Hum bucking type,*^, , „ , . , 2A 

CLASS "AB" AND "B" INPUT TRANSFORMERS 

Single 5J, 6A0, 5o, 6C5, etc. to P. P. 53, 6A6, etc. (Single 53, 6A6, etc. in P. P. ) 2A 

Single 30, 49. 89 to P. R 19, 30, or 49-5 lA 

For portable applications use open type KRIQ. List Price $L50 

Single 46 or 59 to P. P. 46's or 59's, 6F6'a, et& 2A 

Sinj^le 45, 6F6, 2A5, 42, etc. to P, P. 6F6, 45'% ZASV ^s. etc. 2A 

P. P. 56, 76, 6C5. 53, 6A6, 6N7 to P. 6Lffs 2A 

P. I'. 56, 76, 6CS, to P. P„ 45 s, 2A3^a, 6Fffs, etc 2A 

P. I'. 45's to P, P. Parallel 46's 2A 

P. R 45's to P. P. 800's 3A 

P. P. 2A3's to P. P. 203A's, 838's etc 4A 

P. P. 4S's. ZAffs, (triodirf to P. P. Class ABa 61>fl , 3A 

CLASS "A^ OUTPUT TSAN^^SUBRS 

Single Class A Plate 56, 76, 6C5, 77 (triode) fiCiS (triodO efe. tO 5CB cKf 200 irfmia lA 

P. P. Class A Plates 56, 76, 6C5, 77 (triode) 6C6 (triode) etC. SOO or 260 ohma. lA 

P. P, 45's, or 43's to 500-200 or 15-8-4 ohms , , 2A 

Single 2A5, 6F6, 89, 47 etc. to 500-200 or 15-8-4 ohms ^ . , , „ 2A 

P. P. 2A5, 6F6, S9, 47 etc, to 500-200 or 15-8-4 ohms 2A 

P. P. 6B5, 2B6, to 500-200 or ohms 3A 

61 



t4M 

4,00 
4.00 
5.00 



5.00 
SJOO 



3.50 

3.50 
3.50 



4.50 
4.50 

4.00 
5.00 



4.50 
3.50 

4.50 
4.50 

4,50 
4.50 
4.50 
5.00 
6.00 

5.O0 



3.50 
3,50 
5.00 
4.50 
5.00 
5.50 



Type 



T-303 

T-3(M 
T-30S 

T-317 
T-3I9 



T-151 
T-4S2 

T-453 
T-454 

T-ASS 

T-457 

T-465 
T-470 
T-490 
T-491 
T-4S8 
T.460 
T-492 



CL^SS "AB" AND "W* OUTPUT TfiANBFOfiBQBiRS 

ohms "^^ ^^^^ ^ ^^-^ ^^-^ ^"^^ 

g. P. 6X7/53/49'V/l'9toS0d^^ 

10.000 ohin?' pentode) 2AS'a, 42's to 500-200 or ohms. PrimaVy 'eOOO ' or 

^' v p^'^i^"i'>^ 4A 
3000 or 5000 ohnis P""^^'^^^ ^^^^'^^ ^^'^ ^00-200 or IS-M ^hqa. Prtoa^ 

p. R 6L6fl AB» {6000 or 3800 Ohm*-a) watta) to 500-200 or 15^ ohms. ,.,^[/^V^/.l, SA 

MODULATION OUTPUT TRANSFORMERS 

C ass B 6N7, 53. 6A6, RK34, to 5000 or 3000 ohms. M^ix. Sec. D, C 100 M, -\ 2A 
'-las-; H 19, to 5000 o»-3000 ohms. Max, Sec. D.C. 50 M A lA 
I 1,.- M> >vr ^_,±^orportabfe application use op^^ I-ist Price $1.50 

VA^ i'J mi^ l-^^^^^ 4000-6000-8000 ohms. Max. Sec. 

D C. 140-100-7O M.A. Primary 6000 or 10,000 ohms- ja 

Class B—2I0's to 5000-7000-9000 ohms. Max. Sec, D.C ]8a-i50-i3o" Vl' A 5a 
r P M: If'. V^mV^'^' 10 5000^7000-9000 ohms. Max. Sec. D.C ' iio-'lOO-JS mX:'/.: SA 

,7 ^ 0 1^^^ A T^'-' P*?JSi*\ ^^"^ ^f^- 3000-5000-7000 ohm.-. Max. 

J.L. J20-160-120 M.A. Primarv 30OO ftr Sffllf) oKmc 



T'. 

\riJ^6^or-V.^^^^^ ' " ■ 5A 

P. 83S_s, 203A's to 40l)0-r-(l00-K00O ohms. Max. Sec. D C. 400-320^^70 M A 7A 

10 4nOO-6000-SOfiU ohm^. Max. Sec. D.C. 500-400-350 U.A..'.\. 8A 

c- -u J wr - transformer to grid modulate 203A's, 2ll's, etc 2A 

p°tm'flt Tm^moUo'^^Zr--" ^'-^ ■ 

P. " " 



I*. P, H.D. 203A': 

Single 2A5, 42 or 0¥6 grid modulation 



p, 800's to 6000-8000-10,000 oi.^.'^'lLi^^^^^ g 

P. R 6L6s Class AB, to 2:^00-5000-7000 ohms. Max. Sec D.C. 300-250-200 M.A SA 



Type 
No. 
T-155 
T-158 
T-155 
T-157 
T-453 
T-154 
T-152 
T-164 
T-166 
T-I59 
T-165 
T-16& 
T-IM 

T-W 
T-17S 

T-I76 
T-178 
T-1T7 
•Center 



No. 
T^64 
T^SS 
T-6SS 
T-657 

T-658 



T-654 



T-fiSg 



T-665 
T-6fi6 
T.607 
T.660 

T-661 

T-662 
T-e63 



Induc- 
tance 
Henries 

290 
*350 
30 
20 
30 
15 
10 
14 
11 
12 
10 
13 
11 
11 
10 
10 
10 
12 

tapped 



FILTER REACTORS 



Max. D.C. Re- Insulation 



MA. 

10 

10 

25 

50 

90 
165 
200 
250 
300 
500 
ISO 
250 
300 
4O0 
200 
300 
400 
500 



distance 

4700 
10000 
800 
200 
350 
210 
100 
135 
125 
77 
275 
125 
120 



.58 

110 
90 
95 



Te»t 

1000 V. 

1000 V. 
1000 V. 
1000 V. 
1000 V. 
1000 V. 

isoov. 

1500 V. 
1500 V. 
3000 V. 
3000 V. 
3000 V. 
3000 V, 
5060V. 
5000 V. 
5000 V. 
5000 V. 



Case 

No. 

2A 

3A 
lA 
lA 
3A 
3A 
3A 
5A 
5A 
6A 
3A 
5A 
SA 
6A 
4A 
5A 
6A 
7A 



List 
Price 
$4.00 

4.50 
3.00 
3.00 
3.S0 
4.00 
4.00 
9.00 
9.00 
12.S0 
4.00 
10.00 
10.00 
12.00 
7.00 
11.00 
15.00 

W3Q 



Type 
No. 
T-517 
T-51S 
T-506 
T-507 
T-SIO 
T-511 
T-50S 
T-S14 
T-516 
T^SOO 
T-512 
T-513 
T-521 



SWINGING REACTORS 
Induc- 



tance 
Henries 
15-45 
10-25 

5- 20 
7-25 

6- 19 
5-20 

7- 26 
5-20 

5- 20 

6- 19 
5-15 

5- 18 

6- 21 



Max. 

MA. 

90-20 
16S-30 
200-30 
250-50 
300-30 
170-20 
250-50 
300-50 
400-50 
200-30 
300-30 
400-50 
500-60 



D.C. Re- 
sistance 
350 
210 
100 
135 
125 
375 
12s 
120 
80 
140 
110 
90 
95 



Primary 

* Tapped 
*Tappcd 
t Tapped 

trapped 



ITapped 



^Tapped 



'Tapped 



A.C. Secondary 
Volts 

74O-0- 740 
460-0- 460 
740-0- 740 
900-0- 900 
900-0- 900 
520-0- 520 
570-0- 570 
570-0- 570 
490-0- 490 
630-0- 630 
630-0- 630 
520-0- 520 
570-0- 570 
570-0- 570 
1180-0-1180 
1460-0-1460 
1460-0-1460 
1460-0-1460 I 
630-a- 630 i 
2080-0^% 



PLATE TRANSFORMERS 



(2 separate MeOB^arieB) 
(3 separate secondaries) 



(3 separate secondaries) 



(3 separate secondaries) 



(2 separate secondaries) 



•Primary tapped to 
tPrUnary tapped to 
tPrimary tapped to 



2080-0-2080 
2360^0-2360 

increase the above second^ inAtB^s approximately 

inere&se t^e above secondary voItiiEcs apprcodtaately 30%. 

increase the above secondary voltages appro::cunately 12.5% and 25%. 
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Ptia 

t&OO 

5.50 

6,00 
&00 

SM 
8JW 
8^ 



3^ 
B4Q 

8.50 
10.00 
10.00 

10.00 
25.00 
42.00 

4.50 
4.50 
12.50 
15.00 
5.00 
8^ 



Insulation 


Case 


List 


Test 


No. 


Price 


1000 V. 


3A 


$3.50 


1000 V. 


3A 




1000 V. 


3A 


4.00 


1500 V. 


5A 


9.00 


1500 V. 


5A 


9.00 


3000 V. 


3A 


4.00 


3000 V. 


5A 


10.00 


3000 V. 


5A 


10.00 




6A 


12.00 
7M 


5000 V. 


4A 


5000 V. 


5A 


UM 


5000 V. 


6A 


15.00 


5000 V. 


7A 


vm 







List 


D.C. MA Can 


Price 


ISO 


SA 


l&oo 


250 


5A 




300 


6A 


t2m 


200' 


7A 


26..00 


175 






175 


7A 


21M 


175 






250' 






250 


8A 


30JM 


250 






350 






350 


8A 


30.00 


350 






250 


7A 


22X0 


350 


8A 


2&00 


500 


9A 


34M 


5001 


[ 9A 


38.00 


m 


7A 


22.00 


300 


8A 




600 


lOA 





Type 
No. 

-T-249 

§T-Z01 
*T-205 
■^-206 

*T-248 
T-213 
T-215 
T-247 
T-21fi 

tT-207 



PLATE AND FILAMENT TRANSFORMERS 



Sec Volts 



0-75 .... 

350-0-350 

J25-0-325 



* 4 



435^0^25 

520-]HJ-O-.^2U 

3(30-125-0^360 



0-180 ... 
0-150 ... 

125-0-125 



>2(S 
T-246 

•Indicates unit designed for condenser input to 
tFor RCA 913 Midget Cathode Ray Tube. 
tFor oscillators, wave meters, etc. 
§For bias supplies. 















h 


MA. 


Fl 


F2 




F3 




20 


6JV,- .6A.CT 


6.3V^.9 ACT. 






4 


40 


S V.-Z A. 


6.3V.-2 








70 


5 V.-2 A, 












75 


5 V.-2 A. 


6.3V.-3 


A.CT. 








!00 


5 V.-3 A. 


6.3V.^3 


A.CT. 


6.3V. 


- 2 


A.CT. 


125 


5 V.-3 A. 






2.5 V, 


- 4 


A.CT. 


ISO 


5 V--3 A. 


' ^V -3 


A i'T 

^ L J -J- _ 


2,5V. 


- 5 


A.CT, 


165 


5 V.-3 A. 


6.3V.-3 


A,C1\ 


6.3V.. 


- 3 


A^T. 


165 


5 V.-3 A. 


2.5 V. -6 


A.CT. 


2.5V, 


- 6 


A.CT. 


ISO 


5 V -3 \ 


2,5 V. '3 


A. 




- 3 


A.CT. 


200 

" V ^t' 


S V -3 A 


2.5V.-3 


A.C^I". 


' 5V ■ 


-10 


A.CT. 


200 


5 V.-3 A 


6.3V.-3 


A.CT. 


6.3V. 


- o 


A.CT. 


250 


5 V.-3 A. 


2.5V.-3 


A. 


6.3V. 


- 3 


A CT. 


101 
6i 


6,3V.- .6A. 


6,3V.-1 


A. 


2.5V.' 


■ 1.4A. 


20 


6.3V.- .6A. 












^00 


5 V,-3 A. 


r ■ q r n + n 


+ r - 1 - 






■ L J L ■ X 


250 


5 V.-3 A. 


6.3V.-3 


A.LT. 


0.3\". 


- 3 


A.CT. 



F4 



Case 
2A 
3A 

2A 
4.\ 
5A 
5A 
5A 
6A 
6A 

A.CT- SA 
64V:-2,1A-CT. 

6.3V.-3 A.CT. 6A 

M 

lA 

4A 

filler. (All other units should be used with choke input.) 



6.3V.-3 A.CT. 



Type 




No. 


Fl 


T-352 


2,5 V,-iOA, CT, 




2000 V. Test 


T-554 


5 V.-3 A. CT. 




2000 V, Test 


' T-351 


6 3 V A CT 




2000 V. Test 




7.5 V.-4 A. CT, 




2000 V. Test 


T-3S7 


5.25 v.- 12 A. CT. 




2000 V. Test 


T-358 


:t.2S V.-20 A. CT. 




2000 V. Test 


T-360 


2,5 V.-IO A- CT, 




5000 V. Test 


T-365 


10 V.-4 A. CT. 




5000 V. Teat 








5000 V. Test 




2.5 V.-IOA. CT. 




5000 V.Test 




10V.-6.5A. CT, 




5000 V. Test 


T-362 


11-12 V,-S A. CT. 




5000 V, Test 


T-364 


2,5 V.-8A. CT. 




750 V, Test 


T-3S6 


6.3 V,-3 A. CT. 




750 V, Test 


T-355 


5 V.-3 A. CT. 




4000 V. Test 


T-375 


2.5V,-5 A. CT. 




6000 V. Test 


T-373 


2.5 V.-5 A. CT, 




750 V, Test 


T-374 


2.5 V.-5 A. CT, 




750 V. Test 




6,3V.-3A. CT. 




750 V. Test 




5 V.'3 A. 




750 V, Test 


T-37Z 


5V.-3A. 




WOV/Test 


T-367 


MV^A-CT. 




2000V. Test 


T-377 


5 V.-3 A, 




2000 V, Test 



FILAMENT TRANSFORMERS 
Single Winding 

F2 P3 



F4 



Two Wmdingfi 

2.5 v.- 10 A, CT. 

5000 V. Test 
10 V-3.2S A. 

5000 V. Test 
JO-11 V.-3.5A. CT 

5000 V. Test 



^.5 V.-IO A. C'i 

7S0 V. Test 
5V.^4A. CT. 

3000 V, Test 
5 V.-3 A. CT. 

4000 V. Test 
2.5 V.-5 A. CT. 

6000 V. Test 

5 V.-3 A. 

750 V. Test 
5 V.-3 A. 

750 V. Test 
6-3 V.-3 A. CT. 

750 V. Test 
6.3 V.-3 A. CT. 

750 V. Test 
5 V.-3 A. CT. 

750 V. Test 
6.3V.-3A.CT. 

20«J V.Test 

F2 

5 V.-6 A. 
2000 V Test 



Three Windings 

5V.-6A. 

750 V.Teit 
3 V.-8 A. CT. 

3000 V. Test 
5 V,-6 A. CT. 

4000 V, Test 
2.S V.-IO A. CT. 

6000 V. Test 

Four Windings 

7.5V.-3.25 A. CT. 

3000 V, Test 
6.3 V.-3 A. CT. 

3000 V. Teat 
2.S V,-4 A. CT. 

7S0 V. Test 
6.3 V.-3 A, CT. 

750 V. Test 
6,3 V.-3 A. CT. 

750 V.Test 
5V.-6A,CT. 

2000 V, Test 

Five Windings 

F3 F4 

6.3 V.-l A. CT. 6.3 V.-S A. CT. 

2000 V* Test 2000 V. Test 



7,5 V,-8 A. CT. 

3000 V, Test 
7.5V.-8 A. CT. 

3000 V. Test 
S V.-3 A. 

750 V. Test 
7.5 V.-S A. r i 

2300 V. Test 
7,5 V.-4 A. CT. 

20OO V. Test 
5 V,-4 A, CT- 

20(W V.Test 

F5 

6.3 V.-5A. CT. 
2000 V. Test 



Case 

No. 

2A 

2A 

2A 

2A 

4A 

5A 

3A 

3A 

4A 

4A 
5A 
SA 

4A 
4A 
4A 
4A 

5A 
5A 
4A 
5A 
5A 
SA 



5A 



List 
Price 
«440 

S.OD 

4.50 
6,50 
8.50 
9.50 
10.00 
IZXM) 

UJO 

15.00 

4^ 

4.0O 
6M 

13J» 



List 
Price 
HOO 

4.00 

4.00 

6<00 

sr.do 

100 
6.50 
8.00 

S.00 
9.00 

tijao 

7.00 
9.00 
7.5Q 

9.00 
9^0 

aso 

9.00 



9.50 



CUARAIVTY 

AH KcDTon IVanrfi^mera are guaranteed against defects in materials and t«orkiiiaii?Hhip for a period of ninety Hays 
™ I™*P***HTe transformer* shonM lie wmtnrmtd pa«paid to our fACtm?* whcf« th«y will be In- 

and, if found defecUve from the above mentioned canscsa, will be replaced -wilhunt durye. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 



r 



[ 

h 



EMERGENCY WORS - 

Amateurs h;\\t a!u;iys gwnn an L\cclltnt attount of ihtmscKcs in many emc-rgtnu<_s of kxal and national tharattec. 
In t\cry instance. llit amateurs who have tonsidt-rtd the possibilitiirs of an emt-rgenty arising b'-fore the trouble actually came 
to pass were the ones who must be credited with doing the most important work. They were ready, prepared for the crisis 
when it came. 

Be ready for the emetgency call, QRR, when it comes. Jump into tiic bfeadi with your station, if leos^le, or stand by 
and ATtHd iotei£««lce to those handKng emergency traffic, if fliJs seem to be the right thing to do, "landing by" is 
SOBO^^kOes the hai^fr, , but wiser course if the important communications are being handled satisfactorily by others and your 
traffic is '"pii)lic correspondence" for individuals, 

hfoke note xtf the address of railroads, of Red Cross headquarters, of local military units, police departments, repre- 
sentatives of press associations and the like, if possible putting your station on record with such orgmzatioos and other 
competent autliorities so that you will be called upon to assist when emergency communication is neceaaa^^ Ulua Btotnu 
approach or disaster threatens it is^best to keep in touch with the situation by radio and a^fain to offer service to^iese agencies 
wdl in advance of the actual emtitgeiuy. Emergency work reaps big returns In pi^iGc esteem and personal sflHs^actbn, 

After enoergency communications are completed, report in detail direct to A.R.R.L. 



BEFORE EMfiRGBNCIES 

Be rettdy, with nally poH<Me ■81% maA VBaagfiaey power 
supply. 

Overhaul and tett ptriodicdly. 

Give local officials and agencies yovr addm^ «|iJ*m 
rh<^ avail it bill iy of amateur radio ladlitics dmxufa your 
ftladon in emergencies. 

CHECK ttacioff ftdlUe^ offer your wrvicw 

to jnU who may^ d4B to oseum; inform AJLRJL 
an cmersen^ cocto, poaitt^ 

QRR b ^ official AJtRX. %nd SOS," a itutren call 

fof emergency use only • . . for use only hy station 
J'tking qssjslance. 

THE KEY STATION in emergency zone is rhe fitsi and 
ihc supreme authority for priority and traffic routing 
in ihe early stages o£ emergency relief communicalion. 

PRIORITY must be given messages in jhe general public 
interest (relief plans, re food* medicine, necessities)' 

be lusted If pta^Ue. 

COOPBRATION is required of all amateurs, Don^ 
dutter the air with useless CQs. Tht- tnajoriiy of ama- 
teurs musl listen rn; QRX; avoid QRMinfi, Be ready 
to help: operate as m tell i gently as possible; cooperate 
by staying off the air while vital first information and 
tcIe^ measures are handled, tf stations able to help as 
n^ll as yours are on the job. (CQ STORM AREA is 
nothing but '*more QRM,") 

AFTER EMERGENCIES 

Report to A.R.RX. as soon as possible and a^ fulty as 
possible so amateur radio can receive full credit. Ama- 

t«w ndio q MBquntk tio n in. %^ tn^jor di s aMars mmK» 
1919 hai won ^wb^ putrik fributc Ma&ilafai Ala 
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